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spend less for 
maintenance 


: ° longer life from bearings, pistons, rings and cylinder 
Keep your Diesel rings free by comme 
° ° ° . There is a complete line of Texaco Ursa Oils. Lead- 
lubricating with Texaco Ursa Oils ing Diesel are approve them, and operators 
everywhere use them. In fact— 

OU PROFIT in two important ways when you lub- More stationary Diesel hp. in the 

ricate your Diesels with Texaco Ursa Oils... you U.S. is lubricated with Texaco Ursa 

1) use less fuel; 2) spend less on servicing. Oils than with any other brand. 

Texaco Ursa Oils resist oxidation, stand up under heat Let a Texaco Lubrication Engineer help you secure 
and pressure, guard against formation of carbon, gum more efficient and economical Diesel operation. Call 
and sludge. Engines stay clean, valves active, ports open the nearest of the more than 2300 Texaco Wholesale 
and rings free, assuring better compression and com- Distributing Plants in the 48 States, or write The Texas 
bustion. You get full power from every gallon of fuel... Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Ursa Oils 


FOR ALL DIESEL ENGINES 


DIESEL PROGRESS, for September, 1949. Volume XV, Number 9 DIESEL PROGRESS is published monthly by Diesel Engine<, Inc.. 2 W. Forty-fifth St.. New York 19, 
» © Rex W. Wadman, Presdent Subscription rates: $5 per year, single copy Sic. Acceptance under 34.64, P. L. & . at East Stroudsburg, Pa. 
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| “wer HARBORMASTER 
| COMBINES PRECISION MANEUVERABILITY 
| AND COMPACT POWER. ...... 


Port Oil Company's “Oil 

ing“ of welded steel con- 
struction with Duoform 
bow powered and steered 
by 40 H. P. Model 0-42 


... INCREASES OPERATING EFFICIENCY 


CUTS OPERATING COSTS 
The “Oil King” operates in Boston Harbor, re- 
fueling the fishing fleet and other craft. On this job— 
as in river towing, the Northwest's oyster fields, 
Alaska’s salmon industry—anywhere, any time, 


. YES, a 40 H. P. Diesel 
Harbormaster gives you dependable power, extreme 
maneuverability, all ‘round economy of operation. quately handles fais 
sell-prope ue 
| Models range from 20 to 300 H. P. Write or wire to- with a full load of 
20,000 gallons. 


day for complete details. Look to Harbormaster for 
more profitable operation. 


MURRAY & TREGURTHA,. INC. 


High Fidelity Marine Engines since 1885 
18 HANCOCK STREET, QUINCY 71, MASS., U. S.A. 
. Licensed Manufacturers and Distributors 


SHERBROOKE MACHINERIES, LTD. P. FANGHANEL & CO., LTD. 
Sherbrooke, Quebec 108 Fenchurch St., London, Eng. 
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engine builders te 
ae i and other valve train parts. These 
have found that Eaton's 


MANUPAGCTURING 
VALVE 


SEL PROGRESS 
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These Vital Parts 
fit ALL 


DIESELS 


Every GM Series 71 Diesel engine, whether a two- 
cylinder or one of a Quad 6, has the same bore and stroke. 
This means that practically all moving parts are 
exactly the same for any size Series 71 engine from 
43 to 520 continuous B.H.P. 


For example, all of the GM Diesel parts shown 
here, plus dozens more, are completely interchange- 
able, regardless of the number of cylinders, horse- 
power, age or usage of the engine. 


To large contractors, oi] drillers, truck or boat 
fleet operators, this unique feature of GM Diesel 
design means lower parts inventories and less time 
out for maintenance. 


To the individual owner, it brings a no less im- 
portant benefit. A single inventory of basic parts on 
the distributor’s shelves increases the availability 
to owners of the right part when it is needed. 


Maximum parts interchangeability is just one of 
the many plus values that go with your purchase of 
General Motors Diesel engines—a good reason why 
it pays to standardize on GM Series 71 Diesels. 


For topmost satisfaction and reliability, 


always buy genuine “Factory-Engineered” 


GM Diesel parts from your authorized CUTAWAY OF CYLINDER 
ae FROM GM SERIES 71 DIESEL 
distributor or dealer. 


DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES...Up 200 4.P. DETROIT 28, MICHIGAN MULTIPLE UNITS...Up 10 800 
GENERAL MOTORS 


GENERAL MOTORS 
DIESEL 
POWER 
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MACHINES OF GREAT PERFORMANCE 
USE THE MOST DEPENDABLE OILING 
SYSTEM EVER DEVELOPED . | 


Foremen and machine operators know something significant that the | 
“Front Office’ may overlook, namely that machine performance 
is in direct relation to the quality of the oiling system. 

The six models of Madison-Kipp lubricators meet almost 
every application requirement. They are used as original 
standard equipment on America’s finest machine tools, 

work engines and compressors. 

The bottom rotary drive four-feed Model SVH 
Madison-Kipp high pressure lubricator illustrated 
is for air compressor service. 
Please address all inquiries to the home 


office in Madison, Wisconsin. 
MADISON-KIPP 


ODEL 
LUBRICATOR 


MADISON-KIPP CORPORATION 


215 WAUBESA STREET, MADISON 10, WIS., U.S.A. © Shelled ix DIE CASTING MM bias 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais. Brus- 
sels, Belgium, sole agents for Belgium, Holland, France. 
and Switzerland 

WM. COULTHARD &@ CO. Ltd. Carlisie, England. sole 


European countries, India, Aus- AIR Toots 
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--- that CUTS OPERATING COST 


and IMPROVES ENGINE PERFORMANCE 


WHEN YOU BUY 
YOUR NEXT DIESEL 


You'll find that most leading 
makes of Diesels can be ob- 
tained today with the Lanova 
Combustion System. But to be 
certain of getting all the op- 


erating advantages of this im- 
proved combustion chamber 
design, be sure to specify it 
by name. If you desire the 
names of the manufacturers 
who offer it, we would be 
glad to furnish the complete 
list on request. 


In the fleeting fraction of a second in which raw fuel must be converted into 
power, the Lanova Combustion System goes into action and produces results that 
put the Diesel on a new basis of operating smoothness, efficiency and economy. 


Its unique principle of controlled rotary turbulence speeds up the mixing of 
fuel with the air necessary to support complete combustion. It controls combustion 
pressures by isolating them in the famous Lanova energy cell where they cannot 
impose life-shortening hammerblows on pistons, bearings and rings—and times 
the release of these pressures so that they exert a smooth, powerful push on 
the piston on every working stroke. 


Next time you buy Diesel power remember that the split second in which 
combustion takes place is one of the most important moments in the life of 
your Diesel. That's why you'll want to safeguard it with the Lanova Combustion 


System. 


LANOVA CORPORATION 
38-19 30th Street Long Island City 1, N. Y. 
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ARIZONA 
Phoenix, “Charlie” C. Jones Battery & 
Electric Co., 318 W. Jefferson St. 
CALIFORNIA 
los Angeles 21, Magneto Soles & 

Service Company, 751 Towne Ave. 
Sean Diego 1, Magneto Sales & Service 
Company, 1254 Kettner Bivd. 
Son Francisco 3, Furrer & Uster, Inc., 
225 7th Street 
San Francisco 3, H. G. Makelim Mag- 
neto Repair Co., 1583 Howard St. 


COLORADO 
Denver 3, Central Supply Co., 1171 
Lincoln St. 
FLORIDA 
Miomi, Diesel Service Company, 
1930 North Miami Ave. 


GEORGIA 
Atlonta 3, Auto Electric & Magneto 
Co., 477 Spring St., N. W. 
Chicago 16, Illinois Auto Electric Co., 
2011-37 indiana Ave. 


1OWA 
Des Moines 9, Electrical Service & 
Soles Co., 1313 Wainut St. 


LOUISIANA 
New Orleans, John M. Walton, Inc., 
1050 Carondelet St. 


MARYLAND 
Baltimore 1, Porks & Hull Automotive 
Corp., 1033 Cathedral St. 


BENDIX-SCINTILLA 


A Sure Sign of Finer 
Fuel Injection Service! 


MASSACHUSETTS 
Boston 15, W. J. Connell Co. 121 
Brookline Ave. 


MICHIGAN 
Detroit 2, Knorr-Maynard, Inc., 5743 
Woodward Ave. 


MINNESOTA 
Minneapolis 2, Reinhard Brothers Co., 
Inc., 11 South 9th St. 


MISSOURI 
Kansas City 8, Electrical & Magneto 
Service, Inc., 2538 Grand Ave. 
St. Lovis 3, Electrical Ports & Service 


OHIO 
Cleveland 14, Cleveland Ignition Co., 
1301 Superior Ave., N.E. 
OKLAHOMA 
Tulsa 3, Magneto Ignition Co., 70! 
W. Sth St. 


OREGON 
Portiand 14, Automotive Products, Inc., 
1700 Southeast Grand Ave. 
PENNSYLVANIA 
Philadelphia 32, J. W. Parkin, Jr., 
2251 N. Broad St. 
Pittsburgh 6, Automotive Ignition Co., 
6358-64 Penn Ave. 


Co., 2900 Washington Bivd. TENNESSEE 
St. Lovis 23, Diesel Fuel Injecti Memphis 4, Aut: tive Electric Service 
Service Co., 9806 South Broadway. Co., 982 Linden Ave. 
NEBRASKA 


Omohe 2, Carl A. Anderson, Inc., 
16th & Jones St. 


NEW JERSEY 
Newark 2, Tire Trading Co., 239 
Halsey St. 


NEW YORK 

Brooklyn 16, E. A. Wildermuth, Inc., 
1102 Atlantic Ave. 

Buffalo 8, Hettrich Electric Service, 
1032 Ellicott St. 

New York 23, The Durham Company, 
inc., 17 West 60th St. 

Syracuse 4, S. A. Crossman, Inc., 943 
W. Genesee St. 

Troy, Ehriich Electric Service, Inc., 
200 Fourth St. 


Houston 1, Beard & Stone Electric Co., 
Milam at Polk St. 
Houston 11, Magneto & Diesel Injector 
Service, 6931 Navigation Bivd. 
VIRGINIA 
Norfolk, Diesel injection Soles & 
Service, 710 Union St. 

Richmond 20, C. H. Woodward Elec- 
tric Co., Inc., 709 Broad St. 

WASHINGTON 

Seattle 14, Sunset Electric Co., 300 
Westlake, North 

Spokane 8, Sunset Electric Co., Ist & 
Adams St. 

WISCONSIN 

Milwaukee 8, Wisconsin Magneto 

Co., 918 North Broadway. 


Send for Pocket List of Bendix-Scintilla Fuel Injection and Ignition Service Stations 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, N.Y. 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, New York 


Ps 


This nation-wide Bendix Scintilla Service Organi- 
zation will help you maintain the high quality and 
efficient performance that are built into a// Bendix- 
Scintilla Fuel Injection Equipment. 


AVIATION CORPORATION 
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Proved... 


for your 
tough jobs! 


Model 387-C 3 cylinder 


Model 687-C 6 cylinder 


2 CYCLE 


Built for the toughest job known 


Now — the new P&H Diesels are ready — after years of intensive 
research, development and testing in the most grueling of diesel 
applications —- excavator service. 

The new P&H Diesels introduce a number of advancements in de- 

sign—in performance —and in easier servicing — which will be wel- 
comed in many fields of diesel usage, mobile, stationary and marine. 
Literature is now available. Address Harnischfeger Corporation, Diesel Division, 

Port Washington, Wisconsin. 


DIESEL 


DIVISION 
ISCHFEGE 
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SUN-DOXFORD 
2 Cycle Opposed-Piston DIESEL ENGINES 


For dependable marine installations. Furnished in 
sizes from 1,000 to 10,000 S.H.P. Facilities avail- 
able for repairs to all types of marine propulsion. 


SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916 
ON THE DELAWARE + CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 


4 | 
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HARRISON COOLING 


Keep Avail 


The majority of the Diesel loco- 
motives built today are equipped 
with Harrison radiators and oil 


coolers. 


Thus, effective jacket water 
cooling and the maintenance of 


oil temperatures within the 


required range are assured. 


Harrison cooling helps minimize 
the number and the cost of over- 
hauls. . . it is a strong factor in 
cutting the ronndhouse time and 
raising the availability time of 


Diesel locomotives. 


RADIATORS «+ OIL COOLERS FOR DIESELS 


HARRISON RADIATOR oivision of GENERAL MOTORS CORPORATION, LOCKPORT, N. Y. 
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DEPENDABLE 


G-E Tri-Clad synchronous generators can 
be depended upon to give you the right kind 
of service in your plant when you want it. 
Whether for continuous or intermittent power 
output, for auxiliary power or as the sole 
source of electric power, Tri-Clad goes on 
conveniently, economically and dependably. 


ACCESSIBLE 


Modifications to fit all installation problems 
are available with beit-driven or direct-con- 
nected exciters. And, once installed, the Tri- 
Clad generator can be reached with a mini- 
mum of effort for maintenance purposes. 


This Tri-Clad synchronous generator is installed in 
a plant where many production operations require 
power 24 hours a day, 7 days a week. The gener- 
ator is on stand-by duty to assure power at any 
time and is on the job week ends when the regular 
G-E generator is shut down, 


Contact your nearest G-E sales representa- 
tive for more information. He can give you 
ratings, modifications and shipment sched- 
ules. Apparatus Department, General Electric 
Company, Schenectady, N. Y. 


ELECTRIC 
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CONVENIENT CONDUIT BOXES 
can be turned to any one of four posi- 
tiens for easy connections. > 


AMPLE ROOM IN EXCITER 
ADAPTER RING assures easy serv- 
icing and brush replacement. 


READILY ACCESSIBLE 
BRUSH HOLDERS can be 
easily reached through the 
generous end-shield hand 
hole. 


< 


Apporatus Dept., Sec. 8 770-5 
General Electric Company 
1 River Read 
Schenectady 5, New York 
Gentlemen: 
Please send me a copy of GEA-5125 that gives me more informe. 
tion on Tri-Clad high-speed synch 9 .. 


Name 
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; HE RESPONSIBILITY resting on the handlers of fine horseflesh 
a is paralleled here at Erie Forge Company in the producing 
of fine cranks, connecting rods and drive shafting for putting 
Diesel Power to work. Design, Engineering. Metallurgical 
Control . . . Craftsmanship from raw material-working to pre- 
ie cision machine-finishing . . . “Know How” gained by years of 


intelligent, watchful work . . . These are the One Responsibility 
and One Control you buy when your specifications become fin- | 
ished products at Erie Forge. Submit your specifications . . . | 
we shall consult with you promptly and with experienced eyes 
.... Together we can create a finer product for you. 


Force Company, Erie, Pa. 
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“ Better trains follow 
General Motors Locomotives” 


To be sure of enjoying to the 
full the new and exciting fea- 


LOCOMOTIVES 


tures that modern railroad 
travel provides, there is just one thing to 
remember: Better trains follow General 


Motors locomotives. 


Vista Dome observation permits passengers on the California 
Zephyrs to enjoy to the full America’s beautiful and impressive 
western country with its gorgeous mountains and broad plains. 


ELECTRO-MOTIVE 
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GONE are the “good old days” when 
a fleeting view of the glories of na- 
ture en route might be had through 
clouds of steam and smoke that 
streamed from the engine up ahead 
All accompanied by bone-shaking 
jerks and jolts at stopping and «tart 
ing, to say nothing of dirty hands, 
dirty linen and an occasional cinder 


im the eve. 


HERE now are the grand new days 


with such magnificent trains as these 
California Zephyrs. They are oper 
ated jointly between Chicago and 
San Francisco by the Burlington 
the Denver & Rio Grande Western, 


and the Western Pacific, Vista Dome 


observation affords full, free vision 
of the scenery amid comfortable and 
luxurious surroundings. These crack 
trains are powered by General 


Motors Diesel locomotives. 


DIVISION OF 
GENERAL MOTORS 
LA GRANGE, ILL. 


Home of the Diesel Locomotive 
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NTERNATIONAL DIESELS deliver the maximum 
amount of work for fuel consumed. As self-con- 
tained, independent power units they'll carry power 
loads within their range continuously. And still they 
have reserve lugging ability to overcome sudden over- 
loads. In the sensitive speed governor, a torque-boost- 
ing device increases engine torque as much as 15% 
when pulled down by loads. @ “Scotch” with fuel and 
lubricants, yet tireless on the long grind, these are the 
power units to fulfill your requirements. Your Inter- 
re national Power Unit Dealer can supply the size you 
need... now. Contact him. 
INTERNATIONAL HARVESTER COMPANY - CHICAGO 


International UD- 18A Power Units drive this rock- 
crushing and screening plant. Securely sealed 
from the thick dust clouds, these 125-h.p. diesels 
provide tained, dependable crushing power 
at low cost. Get International diesels for your 
power needs 


Write for Diesel Catalog 


WHEEL TRACTORS 


DIESEL ENGINES 
| PoweR UNITS INDUSTRIAL POWER 


PROGRESS 
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Situation well in hand! 


Shown at the right, L. E. Madsen, superintendent of the 


city light and power plant, North Branch, Minnesota, 


has made important savings through the use of Stand- 
ard HD Oil. A. F. Moldenhauer, Standard Oil! Industrial 


Representative, shares the supe rintendent's satisfaction. 


HERE'S WHAT the switch to Standard HD Oil, formerly Non- 
pareil HD Diesel Oil, did for a 300-HP Fairbanks-Morse Diesel 
engine in the city light and power plant, North Branch, Minn.: 

The engine was operated for 3,000 hours on Standard HD. 
An inspection of the unit and a comparison of lubrication 
records showed three important improvements brought by 
Standard HD. Piston deposits, previously heavy, had been reduced 
to negligible quantities. Life of filter cartridges had been doubled — 


increased from 90 days to 180 days. Lubricant consumption had 
heen cut by 22%. 

You can count on getting similar benefits from using Stand- 
ard HD Oil. This superior lubricant has shown, again and 
again, that it can improve economy in all types of Diesels and 
in all kinds of service. It owes that ability to the combination 
of effective oxidation-resistant and detergent additives with 
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FORMERLY NONPAREIL HD DIESEL OIL 


highest-quality base stocks. A Standard Oil Lubrication En- 
gineer will help you obtain the most effective use of Standard 
HD Oil. Why not write for his services, today ’ 

Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 
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Diesel-Electric 
solves a weighty problem 


Outstanding 
GM Diese! Developmen 


tee 


or carriers have discovered that a General Motors .» 


Diesel-Electric Drive more than pays its way—with low- 


cost operation—dependable, fast-accelerating power—in 
“Ve - 
creased maneuverability. GM Diesel’s smaller space and GENERAL MOTORS 
lighter weight provide more room for toting tonnage. POWER 
| 
Leader in Diesel engineering development for 37 years 
CLEVELAND tt, OHIO 
‘| NEW YORK, N. Y. WASHINGTON, D. C. CAMBRIDGE, MASS. NORFOLK, VA. JACKSONVILLE, FLA. TAMPA, FLA. ORANGE, TEXAS 
; Cleveland Diese! Engine Div Cleveland Diese! Engine Div Walter H. Moreton Corp. Curtis Marine Co., Inc Florida Diesel Engine Sales General Engine & Equipment Co. Cleveland Diese! Engine Division 
General Motors Corp General Motors Corp. 9 Commercial Avenue 548 Front Street General Motors Corp. 103 N. Franklin Street General Motors Corp. 
10 East 40th Street 504 Hill Building Cambridge 41, Mass. Norfolk 7, Va. 332 E. Boy Street Tampa, Fi. 212 First Street 
New York 16,N.¥ Washington 6. D. C. Jacksonville 2, Fia. Orange, Texas 
LIVERPOOL, NOVA SCOTIA MIAMI, FLA. NEW ORLEANS, LA. SEATTLE, WASH. VANCOUVER, B. C. SAN FRANCISCO, CALIF. 
Thompson Bros. Machinery Co., Ltd. Cleveland Diesel Engine Division Cleveland Diesel Engine Div. Evans Engine and Equipment Co. Hoffars, Limited Cleveland Diese! Engine Div 
4 Liverpool, Nowa Scotio General Motors Corporation General Motors Corp. 1230 Westlake, North 1790 Georgia St., West General Motors Corp 
2315 North West | 4th Street 83) Howard Avenve Seattle 9, Wash. Vancouver, 8. C. 445 Harrison Street 


Miami, Florida New Orleans 13, Lo. San Francisco 5, Calif 
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CLEVELAND 10, OHIO 


SUBSIDIARY OF CURTISS-WRIGHT CORPORATION 


HYDRAULIC GOVERNORS 
METAL PRODUCTS CO 


WINDSHIELD WIPERS FOR AIRCRAFT, TRUCKS AND BUSES «+ FUEL OL PUMPS 
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| 
i Also Manvlacturers of: ROLLER BEARING TEXTILE SPINDLES 
FUEL OIL INJECTORS + PRECISION PARTS AND ASSEMBLIES 


‘ In a Wisconsin quarry petri this Gardner-Denver air compressor 
“ah has the protection of a Purolator Oil Filter 


i Don’t let a chip off the old block ruin engines... 


your 
ower with 


des Rock chips, dirt, and dust are sure to hit an engine’s oil 
stream in a quarry operation such as this. The problem is to 
filter them out completely before they reach the engine and 
do a wrecking job on vital parts. 

The solution—a Purolator Micronic Oil Filter, of course! 


Purolator’s exclusive micronic element traps particles meas- 
ae ured in microns (.000039 of an inch) . . . and has a revolu- 
| tionary accordion-pleated design which provides a filtering 
Ms area 5 times that of old-style oil filters. 
; For fuel oil filtration . . . this means the complete job so vital 
because of close tolerances of injector plungers, and the 
4 microscopic size of injector tip orifices. And for lube oil fil- 
nal: tration . . . Purolator’s greater efficiency assures less wear on 


hard-working bearings and other parts. 
Write for details—and be sure to consult our highly experi- 
enced engineering staff about your special filtering problem. ina — LATOR 


MICRONIC “OIL FILTER 


PUROLATOR PRODUCTS INC. 
Newark 2, New Jersey; and Windsor, Ontario, Canada 
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- tough grind of scheduled service on the Alean 
Highway is another recent experience that demon- 
strates the superiority of Koppers Piston Rings. They 
have set new records for dependability and economy 
in airliners, Diesel locomotives, ocean-going tugs— 


every kind of service on land, sea, and in the air. 


The reasons for the spectacular performance of 
Koppers American Hammered Piston Rings are 
these—K-Spun, the miracle metal for piston rings, and 
Porous Chrome* plating. Where dependability and 


economy are “musts,” you'll find that engine builders 
and operators specify Koppers Piston Rings. 
Take the first step to longer ring life and better per- 
formance—check with Koppers engineers. 
Koppers Company, Inc.. Piston Ring Dept., 
Box 626, Baltimore 3, Maryland. 


* 


WHAT POROUS CHROME PLATING 
AND K-SPUN METAL MEAN TO YOU 
1. Guaranteed against ring breakage. Tensile strength 
double ordinary gray iron castings. 

2. All rings seat immediately without scuffing and 
scoring. 

3. Ring and evlinder wear greatly reduced. 

4. Fifty percent more elasticity—retains shape and 
tension far longer. 

5. Four times greater impact strength means long 
life in severe service. 
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HUSKYAPOWERENEED 


ON THE ALCAN HIGHWAY ! 


ALL ABOARD! 
SCHEDULED TRUCKING SERVICE 
H TWEEN GREAT FALLS, MONTANA AND ALASKA 
* A GETS UNDER WAY. DRIVER WEBB OF ALASKA 
: = TRANSPORT TAKES BIG “TEN-WHEELER” ON 


FIRST RUN OVER. THE ALCAN HiGHWay ! 


THIS CReex MARKS THE 
WHERE US army 
ENGINEERS WORKING WwiTw 
BULLDOZERS FROM THE NORTH 
WERE MET BY ENGINEERS FROM 
THE SOUTH. THIS MARKS THE 
BREAK-THROUGH OF THE ALCAN _ 
MILITARY HIGHWAY —~ 


(Buict By THE ARMY aS A LIFELINE TO ALASKA, 
NOW THE ALCAN HIGHWAY IS USED TO TAKE FRESH 
FOODS AND MERCHANDISE TC POINTS IN ALASKA 

ON AREGULAR SCHEDULE. 


GREAT FALLS 
UNITED. STATES 


TRUCKS HAVE TO CLIMB THE STEEPEST 
GRADES IN THE 1800 TORTUOUS MILES FROM 
THE STATES TO ALASKAN CITIES, 


BeEviEVE 17 OR NOT... THE TEMPERATURE ALONG THE 
ALCAN HIGHWAY CAN 6O UP TO 100 DEGREES ANO 

DOWN TO 70 BELOW. MEN AND EQUIPMENT HAVE TO 
BE ABLE TOTAKE BOTH EXTREMES OF WEATHER. | 


OUR EQUIPMENT CAN'T FAIL ON THIS 


si TOUGH RUN. SO, FOR FULL POWER. 
AND ECONOMY OF OPERATION, WE 
INSIST ON KOPPERS K-SPUN 
RINGS IN OUR TRUCKS 


FAIRBANKS! 
CARGO AND TRUCK 
IN PERFECT 
PRAISE INDEED FOR THE GREATEST 
PISTON RINGS EVER MADE, FROM 
W.E. RICE JR. OF ALASKA TRANSPORT. 
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Diesel Power that 


-to your most exacting requirements 


One thing you want in a Diesel engine is security against power 

failure. An unscheduled stoppage in your power source can spell a lot of trouble. 
It can cost you plenty for time out from doing its job—whether the application is in power 

plants, oil fields, pipe lines, dredges, industrial power or irrigation. 

Yes, these and other power applications demand that Diesel engines measure up to 

specific high-performance requirements. Enterprise Diesels, conservatively rated for 

highest service in any job, put a stop to power failure worries. Continuous engineering | 
advancement, backed by years of Diesel building experience, has always kept 
Enterprise Diesels a step ahead in new developments designed to provide you 


with the most modern, efficient power. 


| 
ees. For dependable performance, look to Enterprise . .. WRITE TODAY! | 

New Bulletin No. 203 de- 
scribes and illustrates the 


Choice of the Power Experts complete line of Enter- 
prise Stationary Diesels > 
and Generator Sets. 


ENTERPRISE Diesels 


18TH & FLORIDA STS., SAN FRANCISCO 10, CALIF. OFFICES IN PRINCIPAL CITIES 
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fluor-facts about MUFFLING 


The highest muffling efficiency obtainable 


It is a known fact that in conventional muffler 
installations noise and vibration are reflected back 
through interconnecting piping into the engine room. 
This fact alone has limited the ultimate noise and 
pulsation reduction efficiency of 2- and 4-cycle gas and 
diesel muffler installations. 


To overcome this limiting factor, Fluor Engineers have 
developed the Fluor Series “D" Muffler System—a scientifically 


designed muffler system wherein work is started on exhaust gases Simple installation 
in the immediate proximity of the engine—a muffler system that 
provides all of the advantages of the Fluor Model “T” Muffler In addition to providing the 
plus added design features that solve ficld muffling problems highest muffling efficiency ob- 
conventional mufflers do not even attempt to solve—and at a tainable, the Fluor Series “D" 
cost competitive with conventional single-element mufflers. Muffler System needs no rede- 
| sign of alteration of existing 
. A scientific approach to better muffling plans for installation in new or 
' old plants. It takes no more 
: The Fluor Series “D" Muffler System incorporates the principle space than conventional mu filers 
of an acoustical filter consisting of three separate, component parts—a —in 95°% of cases space require 


primary chamber (A), interconnecting piping (B), and a secondary 
chamber (C). Element “A” which is located in the immediate proximity 
of the engine exhaust manifold starts removal of exhaust nowe and pulsa- 
tion at their source. Element “B” is the interconnecting piping which as conventional type mufflers. 
further removes noise and pulsation. Element “CC of the muffling system 
is located outside the engine room and contains engineered internals that 
remove the remainder of exhaust noise and pulsation. 


ments are /ess than conventional 
type mufflers—in 5%, the same 


with either air-cooled or non-air-cooled features. You need only submit engine room 
design and dimensions, the make and model of engine and whether the muffling system 


. is to be air-cooled or non-air-cooled, Fluor will recommend sizing and type of installa 
F | U R tion for your approval. Submit your plans for reo and q today —no 
obligation, of course. 


DESIGNERS AND CONSTRUCTORS of Refinery, Chemical and Natural 
BE SURE WITH FLUOR fi) Gas Processing Units © MANUFACTURERS of Mafflers, Cooling 


@ Available from stock — This revolutionary Fluor Series Muffler System is available 


Tewers, FinsFan Units, Gas Cleaners and Pulsation Dampeners 


los Angeles 22 » NEW YORK + CHICAGO + BOSTON 


THE FLUOR CORPORATION, LTD., HOUSTON SAN FRANCISCO 
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Ge Peak production . . . without worry of breakdown due to friction and 


i) wear ... is made easier with Tycol high quality greases. 
ae Made to “absorb punishment” without thinning down and dripping, 
Tycol greases avoid wasted lubricant, lost bearings and unnecessary 
down-time. These ultra-safe lubricants keep bearings . . . gears . . . 
shafts . . . friction-free and cool. They are available in grades with the 
proper “* PENETRATION” needed to give power a chance to produce 
with a minimum of waste. 


Call your nearest Tide Water Associated office. Let them suggest the Boston e Charlotte, N. C. @ Pitts- 


burgh e Philadelphia e Chicago 


Tycol grease best suited to your needs . .. and remember, Tycol green Cleveland 
cast greases are made from high quality cylinder stock and well refined San Francisco e Toronto, Canada 
neutral oil, with a minimum of soap — a maximum of oil . . . more TIDE 


efficient lubrication per pound of grease. 
ASSOC 
co 


17 BATTERY PLACE NEW YORK 4. 


*LEARN WHAT THIS PRODUCT CHARACTERISTIC MEANS TO YOU — READ “‘LUBRICANIA”’ 
This informative handbook, “Tide Water Associated Lubricania,” gives clear, concise descrip- 
tions of the basic tests used to determine important properties of oils and greases. For your 
free copy, write to Tide Water Associated Oil Company, 17 Bottery Place, New York 4, N. Y. 


REFINERS AND MARKETERS OF VEEDOL — THE WORLD’S MOST FAMOUS MOTOR OIL 
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SURE STARTING costs LESS 
with Gardner-Denver Air Starters 


Sure, safe starting without costly battery maintenance and replacement! 
That’s why Gardner-Denver Air Starters provide the modern way to 
start your Diesels. Here are the reasons why they give greater reliability 
and economy to Diesel performance: 


1. High torque for high loads. The 5-cylinder radial design of 
Gardner-Denver Air Starters assures exceptionally high torque for 
a sure start. Gardner-Denver Air Starters are especially desirable 
for applications involving high starting loads. 


Gardner-Denver MBGS 
5-cylinder radial air motor 


2. Positive, safe engagement. When the air valve of a Gardner- 
Denver Air Starter is open, an air actuator starter pinion automati- 
cally engages the ring gears a split second before the starter begins 
to crank the engine. An exclusive Gardner-Denver feature. 


3. Wide range of sizes. Gardner-Denver Air Starters are avail- 
able in five sizes from 3 h.p. to 15 h.p. on 100 pounds of air pres- 
sure—with more power at higher pressures. Several gear ratios are 
available. 


Write for complete information and dimension prints, 
Gardner-Denver Company, Quincy, Illinois. 
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AMERICAN MERCHANT MARINE 
CONFERENCE COMMITTEE 
LUCKENBACH, Chairman 


jean Bureau of Shipping 
New York, N. Y. 
J. E. SLATER, Vice Chairman 
American Export Lines 
New York, N. Y. 


RALPH J. CHANDLER, Viee Chairman 
Matso 


nm Navigation Company 
Los Angeles, Calif. 


cu ag on 
GEORGE KILLION 
American President Lines, Ltd, 
J. H. KING 


The Babcock & Wilecx Co. 
MAYNARD A. LASWELL 


Lykes Brothers S. S$. Company, tne. 
ALLOY 


Levinerten Shipbuilding Co. 
HENRY F. MARKWALTER 


Foster Wheeler Corporation 
JOSEPH A. MOORE, ir. 


Ma 
CHARLES H. C. PEARSALL 
AGWI Steamship ine. 
PEW 


Sun Shipbuilding & Dry Dock Company 
JOHN D. REILLY 


Todd Shipyards Corporation 
. HARRIS ROBSON 


JOSEPH V. SANTRY 
Combustion Engineering Co. 


T. A. 
Merritt-Chapman & Seott Corporation 


H. GERRISH SMITH 
Shipbuilders Council of America 
ALBERT STOLL 
ussell & Stoll Co. 
DANIEL D. STROHMEIER 
Bethlehem Steel Company 

SUDMAN 


Black Diamond Steamship 
FRANK J. T 


LoR 
American Merchant Marine Institute, tne. 


ARTHUR M. TODE 


The Propeller Club of the United States 
WALTER M. WELLS 


0. B. WHITAKER 
Sperry Gyroscope Co. 
WILLIAM C. WHITE 
Alcoa Steemshio Company 
w 


Wilson Transit Company 
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Requirements and Responsibilities 
of American Shipping 


HE American Merchant Marine Conference, sponsored by The Pro- 

peller Club of the United States in conjunction with its Twenty- 
Third Annual Convention, will be held in New York, October 19, 20 
and 21st, 1949. 


The Conference theme will be “Requirements and Responsibilities 
of American Shipping.” Problems of vital concern to the American Marine 
Industry growing out of the period of world reconstruction and the 
rehabilitation of our domestic and foreign trade will be presented and 
discussed by recognized authorities. The Conference will concentrate the 
experience and wisdom of outstanding leadership upon subjects of utmost 
importance affecting the future of the American Merchant Marine. 


Panel Discussion meetings will be held on October 19, 20 and 21st; 
the joint Convention-Conference Luncheon on Thursday, October 20th; 
Propeller Club Convention Session on Friday, October 21st; and on the 
evening of that date, the annual American Merchant Marine Conference 
Banquet. 

The necessity for constructive and coordinated effort is more ap- 
parent today than ever before. . . Your cooperation and participation 
are needed in this program to foster the best interests of the American 
Merchant Marine as an essential factor in the national defense and our 
economic welfare. . . Arrange now to attend the American Merchant 
Marine Conference and to take part in this important annual gathering 
of the American Marine Industry. 


AMERICAN MERCHANT MARINE CONFERENCE 
THE WALDORF-ASTORIA — NEW YORK 
October 19, 20 and 21st, 1949 


For Complete Details and Advance Program, Address 


The Propeller Club of the United States 
National Headquarters 
17 Battery Place - New York 4, N. Y. 


ARTHUR M. TODE, Honorary President LOUIS B. PATE, National President 
The Propeller Club of the The Propeller Club of the 


United States United States 
J. LEWIS LUCKENBACH, Chairman HAROLD J. HARDING, National Secretary-Treasurer 
American Merchant Marine The Propeller Club of the 
Conference United States 
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Ole Man River 


would be a 


mighty tough guy 


for this towboat 


to push around 


without dependable 


fuel injection 


equipment 


It takes premium equipment to stand the strain of continuous, 
made by night and day operation on the Mississippi and inland water- 
ways. That's why so many companies that build engines for to- 
day's modern Diesel workboats rely on American Bosch, pi 
manufacturer of fuel injection equipment in America. They know 
they can always count on American Bosch when they need top- 
flight engineering assistance and high precision production. 


American Bosch Corp., Springfield 7, Mass. . Service the World Over 
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ENGINE 
Saves $1,008.00 


Okeene, 
Oklahoma 


UNICIPAL service at Okeene, Oklahoma, has grown 
from an annual generation of 640,760 K. W. in 1916 
to 2,850,550 K.W. in 1948. Prior to last year’s installation 
of an 840 H.P. supercharged Nordberg Duafuel Diesel 
engine, alt power was generated with oil burning Diesels. 
Plant Superintendeat Sam Isbill reports that for the 
month of June, the Nordberg Duafuel Engine, burning 
gas fuel, saved $1,008.00 in the cost of fuel and lube oil 
compared with the oil fuel and lube oil cost of the oil 
Fa burning Diesels. With this performance, the new engine 
a4 will soon pay for itself in savings. 
ty Speaking of the Nordberg Engine, Mr. Isbill states, 
“a “Our Nordberg Duafuel engine is doing a fine job and 
is showing a big reduction in operating expense.” 


Nordberg two and four cycle 
engines are built in a wide range 
Here, then, is municipal service that pleases both of types and sizes from 10 to 


operating personnel and the taxpayers. Why not investi- 8500 H.P. Write for descriptive 


gate the merits of Nordberg Diesel power? bulletin. 


NORDBERG MFG. CO., Milwaukee 7, Wisconsin 


DIESEL ENGINES 
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breaking wildcat well, Pe- Lot 
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SUPERIOR 
COMPLETES 
WORLD'S 
DEEPEST 
WELL 


EF. years past oil men, particularly those con- 
cerned with oil production, have speculated on 
the possibility that some day, somewhere, a well 
would be drilled to the depth of 20,000 feet. With 
in the experience of many men still active in the 
industry, a 10,000-foot well was something to excite 
wonder, and as late as 1932 only a dozen such 
wells had been sunk in the entire world. The 
oretically the attainment of this or even greater 
depths was feasible, but the practical difficulties 
became steadily greater as the line of drill pipe 
grew longer and the cost of the operation multi 


plied with the depth. 


With the continuous growth in the size and power 
of drilling rigs and the constant improvement in 
operating methods, the depth record moved to 
higher and higher figures. It was a noteworthy 
event when the 15,000-foot mark was passed in 
1938, and as the investment rose to a half million 
dollars for a single dry hole, it began to appear 
that a financial rather than a physical limit would 
set the final boundary for such undertakings. Still 
the adventurous spirit of the probers of the earth's 
depths was not quenched. Year by year the bit 
reached further down and the depth record passed 
from state to state, from California to Texas, to 
Oklahoma and back to California again. When 
the 18,000-foot mark was passed, confidence grew 
that within the near future the combination ol 
persistent effort and favorable conditions would 
lead to the record that had seemed but a distant 


dream only two decades ago. 


Early in June the word was flashed that the 20,000 
foot level had at length been broached and on 
June 17 Superior announced a final depth of 
20,521 feet. The record goes to none of the states 
that have been holders of such marks in recent 
years, but to Wyoming, a recognition of the grow 
ing importance of the Rocky Mountain area in 
the general oil picture. The well is Superior Oil 
Company's Unit No. | in the Pacific Creek area 
of Sublette County near the Sweetwater County 
line. Its location is ofhcially described as SW NE 
SW 27-27N-103” on the northeast side of the 


Green River basin. 


Oil and gas possibilities in the deep portions of 
the Green River basin have been of great interest 
since the discovery of gas by Mountain Fuel Sup 
ply Company in the Church Buttes field in the 
southwestern part of the basin, at 12,500 feet in 
Dakota sands in 1946. The discovery followed 
extensive geophysical work in the area by Moun 
tain Fuel, and there have been further geophysical 
surveys since that time. The Pacific Creek wildcat 
is located on a line of Tertiary folding south and 
west of the Wind River Mountains and north of 
the Baxter Basin anticline. A very thick layer ol 
Tertiary overlays the area, much thicker than ex 
pected following seismic work in the area. In addi 
tion to the Pacific Creek deep test, several other 
wildcats are now scheduled in this area of Wyom 
ing to depths below 12,000 feet. The majority of 
prospects are located on Tertiary structures, con 
firmed with seismic work. At the present time 
Stanolind Oil and Gas Company is drilling a deep 
test on a large surface Tertiary structure in the 
Canyon Creek area, along the Colorado-Wyoming 
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Three Superior supercharged diesels. 
These drilling engines supply power to 
the rig and pumps and the combined 
output is 2010 horsepower. Two similar 
engines are used for additional power 
slush pump. 


line on the south side of the Green River basin 
and others are planned in the vicinity of Pacific 
Creek area. 


Discoveries in the Church Buttes field, at Worland. 
Washakie County, and at West Poison Spider. 
Natrona County, where oil is produced from Fron 
tier sands at 14,309 feet, indicate that an era of 
deep basin drilling is now under way throughout 
the numerous basins of the Rocky Mountain re 
gion and prospects seem good. 


Drilling of Pacific Creek No. | was began in July 
1948, as soon as the rig was dismantled after being 
shown at the May International Petroleum Ex 
position at Tulsa and reerected in Wyoming. Drill 
ing was continued through the bitter weather of 
last winter by four six-man crews. In one of the 
worst blizzards the company snow-plow once was 
unable to get through at the normal relief time 


ind one crew stayed on the job 24 hours. 


\ctual drilling was began at a depth of 9,881 feet 
where a previous operation had been suspended 
in November 1947. Since the old hole was only 
nine inches in diameter, it was first reamed to 121, 
inches and then drilled to 9,929 feet where 95¢-inch 
casing was set. From this point an 83,-inch hole 
was drilled to 19,765 feet where seven-inch pipe 
was set. A total of 497 joints of 26-to-29-pound SAF 
1340 was run in the well in 23 hours, after which 
1.000 sacks of cement were pumped down. 


Plastic coated drill pipe was employed to minimize 
corrosion, The drilling operation was largely un- 
eventful. The accuracy of the automatic feed-off 
was such that bit consumption was low. Only 177 
bits were used between 9,929 feet and 19,765 feet. 


At depths around 20,000 feet the operation pro 
ceeded at an average drilling rate of filty feet 


per day. 


It is appropriate that the drilling of the world’s 
deepest well was done by the world’s largest diesel 
powered rig designed especially for deep penetra 
tion. The outfit which attracted much attention 
when first displaved at the Tulsa oil show last year 
by the National Supply Company includes an Ideal 
consolidated rig powered by three Superior dual 
tuel diesel drilling engines with 2010 combined 
horsepower. Two pumps, rated one at 825 and 
one at 495 input horsepower, are driven from the 
three-engine drive group. An additional E-700 
pump is independently driven by two engines 
identical with those on the drawworks. The rig has 
a combined horsepower of 3350, almost the equiva 
lent of two main-line diesel locomotives. Hoisting 
equipment, including a  seven-sheave, 630-ton 
crown and a six-sheave, 540 ton traveling block 
used with a 11-inch wire line, represents the larg 
est of its kind ever built. 


One of the greatest improvements to be incorpo 
rated in a modern power rig is the drive from 
engines to drawworks and pumps through hydraul 
ic couplings. These couplings, called Ideal gyrol 
fluid drives, are mounted adjacent to each engine 
on the engine extension shafts. An adjustable slid 
ing scoop can vary the amount of fluid in the 
coupling and can completely empty it, thus elimi- 
nating the necessity for an engine disengaging 
clutch. The scoop, which is air operated by the 
driller. regulates the amount of fluid in the cou- 
pling and, therefore, the degree of slip. By varying 
the engine speed and the slip of the coupling, a 
very wide range of speed and power is available for 


the pumps, drawworks and rotary. 


An example of one of the advantages offered by 
the gyrol fluid drive was realized during reaming 
from the surface pipe to a depth of 9,881 feet. 
The rig was set up over an old nine-inch hole 
and reamed to Il inches. The rotary table was 
operated with a high transmission speed ratio, the 
speed being reduced by slipping the No. | engine 
coupling, thus limiting the power transmitted to 
the table. When torque built up in the string due 
to excessive cuttings or cave-ins, the coupling 
slipped completely, stalling the table and elimi- 
nating the danger of a twistoff. This conditon 
was actually encountered several times. 


The Lee C. Moore derrick incorporated in the 
rig has an overall height of 215 feet from concrete 
footings to top of ginpole. Overall width of the 
engine foundations is 48 feet and the main skids 
are 39 feet long. The power sub-structure is 5 feet 
6 inches high and the drawworks bench 6 feet high. 


Because of the severity of weather anticipated dur- 
ing the period in which the well was being drilled, 
the engines, mud pumps and heating boiler were 
all enclosed in a gable-type steel building. 


Superior has been among the oil companies most 
active in deep exploration. Within the past two 
years the company has set three successive depth 
records. In 1947 its Weller 51-11 in Caddo County, 
Oklahoma, was bottomed at 17,823 feet. In March 
of this vear it abandoned Limoncira No. 1 in 
Ventura County, California, at 18,734 feet, while 
almost at the same time Pacific Creek No. 1 sur- 
passed this figure and went on probing new and 
untried deeps. 
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FREE PISTON GAS GENERATOR 


BRIGHTENS GAS TURBINE FUTURE 


Editor's Note: This paper was given before the 
S.A.E. summer meeting at French Lick in June, 
by Lisle F. Small, Executive Engineer of the 
Lima-Hamilton Corporation. 


am gas turbine appears to be destined to 
become an important factor in the production 
of power on land and on sea. However, this for 

cast is based on neither past achievements nor 
present trends, but rather on the faith and en- 
thusiasm of gas turbine advocates. The natural 
laws which apply are too involved for our impet 
fect comprehension, so that they lure us on rather 
than guide us toward a rational course of develop- 
ment. Cold facts and figures, which could stand up 
to the scrutiny of criticism of unbiased engineers 
assembled here, just cannot be produced at this 


present stage. 


The success of the aircraft gas turbine in jet 
propulsion and turbo-prop units has been phe- 
nomenal and it is quite natural that in seeking 
new worlds to conquer its proponents and fellow 
travelers have invaded the field of power produc 
tion on land and on sea. Here, however, the gas 
turbines must be competitive economically with 
the modern steam plant unless favored by special 
conditions such as exist, for instance, in the 
Houdri process where fuel is a by-product. Gen 
erally speaking, there exist no unique advantages 


making the fuel bill a secondary consideration. 


Actually, the development of the industrial and 
marine gas turbine has been seriously impeded by 
the existence of certain unsolved technical and 
economic problems. The fact that we have gone 
so far without properly appraising these difficul 
ties is due to the fact that they are peculiar to land 
and sea forms of turbines and do not occur in the 
aero-turbine which, until recently has received the 


lion’s share of research effort 


Basically, every gas turbine plant must consist of 
only three elements—a means of precompressing 
air, a combustion chamber for burning fuel in 
that air, and a turbine to convert the energy of 
the gases leaving the combustion element into the 
mechanical energy of a rotating shaft. A modern 
turbo-prop acro-plant most nearly approaches the 
simplicity of this description. A gas turbine plant 
of the original classical simplicity was actually 
built in 1940 to drive an emergency electric gen 
erator installed in a bomb-proof room in Neucha 
tel, Switzerland. It has performed very well, but 


its thermal efficiency is low, 16-18°%, which, for 


By LISLE F. SMALL 


an emergency plant, is not too important. One 
basic feature of this plant characteristic of the 
“open cycle” type is very important and it should 


be well understood. 


With an external output of 4184 KW, the com 
pressor of this plant absorbs 11,480 KW so that 
the gross turbine work amounts to the sum of 
these two, or 15,664 KW. The compressor work is 
thus 2.74 times, and the turbine work is 3.74 
times, the maximum net external output of the 
whole plant. It should be noted that most of the 
power developed by the gas turbine goes for com- 
pression of air, only a small part of which is 
needed for combustion. The rest of the air is re- 
quired to dilute the products of combustion in 
order to reduce their temperature below the limit 
at which the turbine blading material can handle 
these gases. Useful work is not begun by the prod- 
ucts of combustion until their temperature has 


been degraded. 


The cardinal sin of this cycle, known as the open 
cycle, is excessive dilution made necessary because 
the available materials for the turbine blades can 
not live in higher temperatures. Therefore, the 
cycle cannot possibly render a competitive effi- 
ciency unless the temperature of the gases enter- 
ing the turbine can be increased by many hun 
dreds of degrees. In other words, physical limita 
tions of the turbine are a major factor in depres 
sing a theoretical attainable thermal efficiency. But 
note well the utter simplicity of the open cycle 
turbine plant with consequent light-weight, mod 
erate bulk and probable reliability of perform 


ance all highly desirable. 


As one would suspect, the simplicity of the orig 
inal basic gas turbine plant subsequently has been 
violated by the addition of improvements in the 
form of such auxiliaries as regenerators, dual com 
pressor with intercoolers, reheaters, multiple tur 
bines, etc. Every new addition or modification has 
created a new “cycle” and improved somewhat the 
thermal efficiency, but the real hope of the open 
cycle gas turbine is in blading and rotor materials 
capable of withstanding gases of 2000° F. or even 
higher. In the meantime, ingenious means of cool 
ing the turbine blades, ceramic coating of steel tur 
bine blades, and even ceramic alloyed blades, are 


being investigated by many research personnel, 


New and better temperature-resistant materials 
for gas turbines are being developed constantly, 


they also are becoming more and more expensive 


and more difficult to obtain, especially in sizes re- 
quired for rotors. Every indication points to the 
national necessity of avoiding competition with 
the aircraft turbine industry in the procurement of 
what amounts to definitely limited quantities of 
these alloys of rare metals. One very fundamental 
method of improving this critical situation is to 
devise ways and means of producing the same ex- 
ternal load of the plant with smaller turbines. In 
other words, a reduction in the required quanti- 
ties of these precious alloys is a positive corrective 


measure for this situation. 


In discussing gas turbines, we must not forget 
that our real experience with this type of prime 
mover still rests on the operation of thousands 
upon thousands of exhaust gas driven turbo- 
chargers of internal combustion engines, gasoline 
aircraft engines, as well as industrial and marine 


diesel engines 


The handicap imposed upon the development of 
gas turbine by the lack of a plentiful supply of 
heat-resistant materials, has been overcome by the 
ingenuity of the French engineer, Pescara, who 
in his U. S. Patent declared that the chief object 
of his invention is to provide motor compressors 
capable of producing a compressed and super- 
heated gas. The first Pescara Gas Generator was 
constructed at the Als-Thom Company plant at 
Belfort, France, and was first placed in operation 
in May, 1939, carrying designed full load by the 


following October. 


Generally speaking, a Pescara Gasifier or Free Pis 
ton Gas Generator, consists of a highly super 
charged diesel cylinder, all of the power of which 
is used to compress the atmospheric air required 
for scavenging the charging of this cylinder. There 
is no excess of power over the internal require 
ments of the unit. Except for the inevitable losses 
to the coolants of the cylinder and the pistons, 
the entire energy developed by the combustion 
of the fuel is divided between the work of com- 
pression and the energy in the hot compressed 
gasses leaving the working cylinder. The preferred 
construction of the unit and one used by Pescara 
and others to date, utilizes the well-known advan- 
tages of the opposed piston type of diesel engine. 
These include the efhciency of the uniflow scav- 
enging and the perfect balance of the reciprocat 
ing masses in addition to the minimum of cooled 
wall surfaces of the combustion space to reduce 
heat losses and increase thermal efficiency. ‘There 


being no rotating crankshaft to restrain the motion 
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of the piston and, therefore, no flywheel for stor- 


ing excess energy of one stroke for use during the 


subsequent one, the free piston construction re 
quires that there be a balance of energy for every 
stroke, so that each piston can come to rest at 
the end of each stroke. The combustion of the 
fuel charge with the pistons in their innermost 
positions at the end of the compression stroke 
supplies additional new energy to cause the pis 


tons to fly apart rapidly. The escape of combus 


EXHAUST AND SCAVENGING 


Figure I—Free piston diesel-turbine unit diagram. 


tion gases at the end of the expansion stroke fol 
lowed by their replacement by a cooler air charge, 
gives, controlling effect to the energy stored in 
the bounce spaces or cushions to drive the pis 
tons together on their compression stroke. These 
bounce spaces or cushions serve to maintain sub 
stantially constant compression pressure while 
varying the charging pressure and piston stroke 
by controlling the energy stored in them through 
the weight of air trapped therein, which is al 


ternately compressed and expanded. 


Figure 1. shows schematically a Gas Generator con- 
nected to a Gas Turbine with the pistons in both 
of their extreme running positions, while Figure 
2.gives an enlarged schematic section of the Free 
Piston unit itself. The power cylinder is very 
much like that of an opposed piston Diesel engine. 
It has open ends, ports adjacent to its ends, and 


fuel nozzles on its center radial plans. 


Figure 2—Schematic Diagram of a Free Piston Gas Generator. 


1. Piston Assembly 4a. Reverse Bounce Space 10. Synchronizing Rack 
la. Power Piston 4b. Compressor Space 10a. Synchronizing Pinion 
Ib. Compressor Piston 5. Power Cyl. Liner Il. Stuffing Box 

ic. Bounce Piston 6. Direct Bounce Head 12. Dump Valve 

2. Power Cylinder 7. Direct Bounce Space 14. Seavenge Air Duct 
3. Scavenge Air Receiver 8. Compressor Inlet Valves 17. Inlet Ports 

4. Compressor Cylinder 9. Compressor Disch. Valves 18. Exhaust Ports 
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Relatively large diameter compressor pistons are 
on the outer ends of the power pistons. The 
face of these pistons away from the power pistons 
compresses and delivers air for scavenging the 
power cylinder. The space adjacent to the power 
piston is designated as a reverse bounce chamber 
used primarily for governing the unit. This space 
figures prominently in starting the unit with com- 
pressed air. The outermost end of each piston as- 
sembly operates in a direct bounce space whose 
primary purpose is to store sufficient energy dur 
ing the firing stroke to return the piston assembly 
to a proper compression position after the space 
between the two power pistons is properly sca 
venged. At al! times the two piston assemblies are 
maintained symmetrical with respect to the center 
radial plane of the liner by synchronizing racks 
attached to the compressor pistons and the syn- 
chronizing pinion located on the frame of the 
unit. This symmetry precludes any free forces 
The principal duty of this synchronizing gear is 


to drive and time the fuel injection pumps. 


Regarding the motion of the free pistons. First, 
this motion is perfectly definable and calculable 
and it is just as constant as that of any pendulum, 
because the free piston is a pendulum of constant 
mass and subject to definite and unchangeable 
elastic recovery forces of compression within the 
combustion cylinder on one end and within the 
bounce cylinder on the other, which remain un 
changeable as long as the weight of air being com 
pressed in these spaces is not changed to meet 
different load conditions. The pistons thus are 
not free in the strict sense of the word, neither 
are they “rampant” as some joker, lacking either 
the time or the inclination to analyze the situation, 
has put it, but on the other hand, neither are 
they “chained” and forced to move to suit a 
crankshaft heavily loaded by the inertia of ro 
tating and reciprocating masses attached to it 
which must maintain uniform rotation because of 
that. We have chosen the pendulum to measure 
time for us, hence our so-called “free piston” pen 
dulum is an equally reliable timing device to main 
tain frequency in cycles per minute (CPM). 


The reasons for optimism about the future of the 
gasifierturbine combination are based on the 
fact that the gasifier is the natural heir of the 
diesel engine which served the world tor over 
fifty years as the most efhcient power producer 
principally because combustion in the dicsel cylin 
der occurs at high pressures and temperatures with 
very high heat releases. Despite high pressures, 
high temperatures and high heat releases the com 
bustion chamber of a diesel engine has been de 
veloped to such perfection that there is no main 
tenance probiem associated with parts comprising 
it in a successful design of engine, while in turbo 
jets of modern airplanes and even in all conven 
tional gas turbines, periodic replacement of the 
combustor is accepted as inevitable as the re 
bricking of the boiler furnace. The secret of this 
highly successful performance of the diesel com 
bustion lies in its intermittent operation since 
every combustion cycle is followed by cooling 
though expansion and then by scavenging the 
cylinder with cool charging air for the succeeding 
cycle. Furthermore, water cooling of the outer 
walls of the combustion space contributes to its 
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reliable performance as a source of power, 


Combining a gas turbine with a_highly-super- 
charged diesel engine solves a problem of long 
standing—for years the engineers have been search 
ing for ways of expanding the products of com 
bustion to atmospheric pressure. An engine with 
a short compression and a long expansion stroke 
was built but was too complicated to survive. A 
compound engine with a fixed ratio between low 
pressure and high pressure cylinders was developed 
and forgotten. Only turbocharging, using a gas 
turbine of variable speed, created the ideal com 
pounding partner to the Diesel. From then it was 
easy to redistribute the duties and assign to the 
diesel cylinder the load of compression and to the 
gas turbine the useful load. The turbine running 
at high RPM with expansion to atmospheric pres 
sure thus recovers some of the energy escaping into 
exhaust in a normal diesel engine and provides 
a light and compact means for expanding low 
pressure gases, while the diesel engine cylinder 
can best exploit the elevated temperatures result 


ing from combustion of high energy liquid fuels 


The peculiarities of the free piston motion also 
contributes to the superlative efhciency of the 
gasiherturbine combination. The frequemy of 
it rises with decrease in piston weight with con 
sequent increase in gasifier output and horse 
power of the turbine. But lower weight of piston 
also causes its greater acceleration under the im 
pact of pressure developed by combustion so that 
the temperature of the gases drops faster during 
the early part of the stroke and less heat is lost 
to cooling medium with consequent improvement 
of thermal efficiency. Efhciencies well above 40°, 
have been obtained by the Pescara group and on 
our test stand. Careful study of Figure 3. will 
clarify the above mentioned superiority of tree 
piston motion over harmonic motion of the crank 


connected piston, 


What hay been accomplished to date in the de 


velopment of the free piston unit? The French 


- Pescara group has built a number of gasifiers of 


several designs, vertical and horizontal, svinmetric 


and asymmetic im the arrangement ot compres- 
sors. Their latest type, the tests of which were 
published by Dr. Eichelberg, has many admirable 
design features which contribute to its simplicity 
and to its reliability of performance. The use of 
a low pressure bounce chamber to receive all of 
the physical energy of each combustion to be 
divided on the inward compression stroke between 
the compressor and the compression in the power 
cylinder, not only shortens the unit, but makes it 
easier to maintain than the high pressure bounce 
chamber of Lima-Hamilton design. It is not pro 
posed to continue, in this article the enumeration 
of the refinements which resulted from several 
successive redesigns of the original Pescara unit 
but merely to invite readers to careful study of the 


published information and the test results. 


The road of discovery, in whatever field, can always 
be recognized by the “bleached bones” of those 
who failed to make the grade, for it takes not only 
courage but extraordinary endurance to sustain 
the voyager. The gasifier road is no exception and 
several failures to find the path to the realization 
of advantages predictable from theoretical deduc 
tions, are to be recorded, Sulzer Bros., for instance. 
built a 7000-hp gasifier-turbine plant suitable for 
merchant ship propulsion, thoroughly tested it and 
decided that it would be unable to compete com 
mercially with the more conventional type of gas 
turbine plant. Pratt and Whitney spent much 
money and effort developing a gasificr-turbin« 
plant for aircraft propulsion, but came to the 
conclusion that the difficulties offered by operation 
above 20,000 feet elevation required too much 
research and laid it aside temporarily to switch 
to a less efficient solution more promising of im 
mediate results. Several British similar develop- 
ments are reported to be in a state of “suspended 


animation.” 


Che Lima-Hamilton Corporation and the Pescara 
group in France appear to be the principal active 
exponents of the gasifier-turbine combination as 
the most efhcient way of producing power and 
potentially the most compact and light plant. 


Finally, it must be added that to date, develop 
ment has generally been limited to single cylinder 
Free Piston Gas Generator units with ingenious 
arrangements in the blue print stage for multi 
unit application. If the development of the in 
ternal combustion is to repeat itself, the perfect 
ing of the multi-cylinder gasifier is the next order 


of business 


Proposals tor larger total horsepower, which have 
become known to date, contemplate installation 
of a substantial number of such single cylinder 
gasifiers into a small number of manifolds con 


necting to one or more turbines. 


Here again, if the history of the successful develop 
ment of the Buchi turbocharger is to be a guide 
exhaust ducts serving two gasifiers timed to exhaust 
180° apart should be used. Three or four pairs of 
such gasifiers properly timed with respect to each 
other should be mounted on a common frame and 
constitute one gasifier bank with a three or four 


duct arrangement connecting it to a turbine. 
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TEST STAND 
FOR FUEL 


INJECTOR PUMPS 


By DWIGHT ROBISON 


= stands for the testing of diesel equipment 
that are compact and practical always find a large 
and appreciative market. The one described in 
this article has been in process of development 
for a long time and is now being sold on the 


market in large quantities. 


The designers of this unique piece of equipment 
first made it for use in their own shop but large 
users of diesel equipment who saw it asked for 
similar stands and consequently they soon found 


themselves in the manufacturing business. 


The first crude stand merely measured the amount 
of fuel injected into one cylinder but development 
has produced precise equipment that not only 
measures the fuel injected into as many as eight 
cylinders simultaneously, but also checks governor 
operation, makes it possible to set minimum and 
maximum speeds before the pump is installed on 
the engine, checks for leaks and shows pressures 
All of these tests and adjustments are performed 
while the test part is mounted on the stand. 


So far as is known, this is the only test stand of 
its kind being manufactured at the present time 
and it is being distributed to all parts of the 
United States, Asia, South America and the Ha- 
waiian Islands and is being used by leading manu 
facturers of diesel equipment in their laboratories. 


The test stand described and illustrated in this 
article was designed and is produced and marketed 


by Automotive Products, Incorporated of Portland, 


Oregon. 


As soon as the diesel fuel injector 
pumps enter the shops they are 
thoroughly cleaned and then checked 
for governor operation, accuracy of 
fuel delivery and overall perform- 
ance on the test stand. Note the 
unequal amount of fuel in the cali- 
brating cylinders indicating that 
nearly twice as much fuel was 
pumped into one cylinder as another. 


After being checked the pump is 
attached to a special swivel-type 
work stand where it is completely 
di ted, cl d, repaired and 
re-assembled. This stand is so de- 
signed that the pump may be turned 
or tilted to any position and held 
rigid. 


di bled Led 


Nozzles are 

repaired and reassembled. Here a 

mecbanic is lapping in parts prior to 
assembly. 


After the pump has been 
re-assembled, it is again 
mounted on the test stand 
where adjustments in the 
amount of fuel injected 
into each cylinder are 
made until it is within a 
fraction of a percent of 
being identical. Next the 
governor is set to proper 
operating speed, delivery 
valves are checked for 
proper operation and the 
whole pump mechanism is 
tested for leaks. A varia 
ble speed drive makes it 
possible to set idling and 
maximum speeds while the 
pump is on the stand. 


A special power operated 
stand is used to test spray 
pattern. Fumes and oil 
spray are drawn through 
spun glass filters in back. 
With the use of this stand 
nozzles can be adjusted 
under conditions similar to 
actual operation. 
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Sixteen cylinder, turbocharged version of the Cooper-Bessemer Model LSV engine which operates as 
a diese! burning oil or gas fuel or as a spark ignition engine without changing cylinder heads or 
pistcns. 


Transverse section through the LSV engine. Note the articulated connecting rod arrangement. 


A NEW 


COMPACT. 


POWERFUL 


DIESEL 


By WitpuR W. Younc 


M.,. Vernon, Ohio, Aug. 9—A new diesel is 


always news but recent announcements indicated 
that Cooper-Bessemer has something more than 
just another engine. Our visit here today with 
Vice President and Chief Engineer, Ralph Boyer, 
confirmed our belief that the new LSV engine is 
not only unique but it is also the most powerful 
and compact engine of its type. Better still, it is 
way past the dream stage—it is a reality, one 12- 


cylinder version being in actual service, a 16 
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cylinder unit having been sold and shipped and 
more coming through production. 


This is a heavy-duty engine, the LSV-16 being 
rated 3400 hp. at 327 rpm., and it can be operat- 
ed as either an oil or gas burning diesel or a 
spark ignition engine. Conversion for any of 
these three types of operation is accomplished 


without changing the cylinder heads or pistons. 


The two banks of cylinders form an angle of 36 
degrees with a blanketed exhaust manifold run- 
ning through the center of the V. The cylinders 
are 1514 in. by 22 in., fitted with wet liners. 
Buchi-type turbochargers, one mounted at each 
end of the engine, each serve one bank of cyl- 
inders, on the LSV-16. 
handles the LSV-12. 


of this manufacturer's present production are 


A single turbocharger 
We understand that about 


V-type engines and that the company puts great 
faith in the future of the Vee design. Certain 


features indicate an ability to back up this view. 


For example, all connecting rods are articulated 
—thus providing for maximum bearing area and 
minimum bearing pressures at the same time 
eliminating the complications involved in stagger- 
ing the cylinders. Each cylinder block itself is 
a one-piece casting as are both the center frame 
and base. ‘These construction features combine 
to keep the overall length of the engine well be- 
low other types of comparable output. An idea 
be 
gained from the company’s statement that their 


of the compactness of these engines may 


output is in the order of 12 hp. per sq. ft. of 
floor space. This low ratio of floor space to out- 
put together with the low overall height of the 
LSV engines renders them ideally suited to marine 
layouts for cither electric or gear drive and we 
understand that they will be pushed hard for 


marine application as well as for stationary power 


Dimensional drawing of the LSV-16 emphasizing the compactness o f this engine. 
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generation, pipe line pumping, etc. The dry 
weight of the LSVI6 is in the order of 57.5 Ib. 
per hp. 


A few more interesting details were discovered 
among which is the fact that oil-cooled cast iron 
pistons are used and both main and rod bear- 
ings are comprised of centrifugally cast meehanite 
The 
engines may be fitted with cither Cooper-Bes 


shells with a very thin coating of babbitt. 
semer fuel injection systems or jerk pumps. 


Fuel rates as shown by the accompanying curves 
should catch the eye of all and sundry who are 
concerned with the costs of various fuels. For 
the LSV-16 operating as an oil burning diesel 
the fuel rate is seen as .360 Ib. per bhp. per 
hour, and for the same engine burning gas fuel, 
taking the low heat value of gas and the high 
heat value of pilot oil the fuel rate is shown 


as 6500 BTU per bhp. per hour. 


We freely admit to being mystified by the versa- 
tility of these engines whereby they may be con- 
verted from diesel to spark ignition without 
changing the compression ratio but such is the 
case, we are told, and moreover that smooth op 
load 


eration is achieved throughout the entire 


range. 


First to take advantage of Cooper-Bessemer’s latest 
engine development are the Arizona-Edison Com 
pany, who will soon take delivery of one of the 
LSV-16 units for their plant at Yuma, Arizona 
and the Missouri & Arkansas Electric Co 
Four LSV-16 supercharged engines are 


Power 
operative. 
now being built for the latter’s new $2,900,000 
The 
network, it 


power plant near Poplar Bluff, Mo. first 


dual fuel installation on this will 


also be the largest of all dual fuel installations 


Each 


so far on the nation’s entire R.E.A. system. 
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Fuel rate curve for the LSV engine burning gas fuel. 


of the four engine-generator units will weigh ap 
proximately 100 tons. 

The M. & A. network now serves some 25,000 
rural consumers and rapidly developing industrial 
needs in a radius of approximately 150 miles 
According to Ansel I. Moore, Executive Secretary 
of the cooperative, this area's need for electricity 
is rapidly expanding. For example, studies show 
that only 55 per cent of the area’s farmers are 
now receiving electric service. This same situa 
tion prevails in the majority of the country’s 
farm areas and it is believed that new-type dual 
fuel gas-diesel engines can in many locations pro- 
at much lower rates than was here 


duce power 


tofore possible. 


Ratio of output to floor space is 12 hp. per square foot. 
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PLANET GEAR POWER TRANSMISSION 
IN CRAWLER TRACTORS 


By WILL H. FULLERTON 


International Harvester 140 drawbar horsepower crawler equipped with hydraulically controlled planetary gear train here shown handling large scraper. 


= use of hydraulically controlled planetary 
gear trains in crawler tractor drives is new. Con 
sequently curiosity regarding planet power is rifle 
in tractor circles. What is planet power? How do 
such gears perform? What are the advantages of 
tered by this system? These are some of the ques 
tions asked and we have endeavored to answer 


them in this article. 


First let us examine the background of planet 
gear systems in heavy-duty applications which 
parallel their use in a powerful crawler tractor 
They are used in airplane engines as propeller 
reduction gears, thus proving their ability to 
transmit several thousand horsepower in a safe 
and ethcient manner; in winches, hoists and drag 
lines where dead loads subject them to terrific 
torsional strains; twin-speed rear axles for 
heavy-duty trucks, and in certain heavy-duty trans 
mission assemblies. In a modified form, they are 
used in practically every automobile difherentia! 
Then, on the other extreme, they are used in 
many radio sets where they provide finer, more 
selective tuning than can be achieved by direct 
manual control. Why such a wide variety of uses? 

Simply because planet gear systems offer one 
of the most efhcient methods of variable-speed 


power transmission known to enginecring science 


The use of planet power final drive in a crawler 
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tractor serves two distinct functions—it permits 
gradual turns with power on both tracks or pivot 
turns with one track locked, and provides a high 
low speed range (both forward and in reverse) 
without shifting of transmission gears. This high 
low speed range, in conjunction with the four 
speed transmission and the reverse lever, eight 


forward and eight reverse speeds. 


In operation, the planet power final drive system 
acts like two dual-speed rear axles, each coupled 
independently to its respective track, and each 
hydraulically controlled by a separate lever. Thus. 
with one control lever in the high-speed range 
position and the other in the low-speed range 
position, the tractor makes a gradual turn with 
power on both tracks. With both control levers in 
the high-speed position, the tractor travels straight 
forward in high speed range. The same principle 
applies with both levers in the low-speed position. 
\ third position of either lever locks the cor 
responding planet drive and track and puts the 


tractor into a pivot turn. 


Operational convenience of this set up is imme 
diately apparent. The hydraulically boosted con 
troly of the planet power system are easy to 
manipulate. The combination of gradual and 


pivot turning increases tractor maneuverability 


The high-low speed range available without shift 
ing or de-clutching is another advantage. 


How Planet Gears Work 


Planct gear operation is easy to understand. The 
example illustrated here will show this. Figure 4 
is a rear view of an elementary planet gear as 
sembly. Parts included are:— (1) drive bevel pinion 
which receives power from the transmission; (2) 
bevel gear which drives the planet gear housing 
assembly; (3) planet gear housing assembly which 
is mounted on and turns with the bevel gear; (4) 
planet gears which are mounted in planet gear 
housing but which spin freely on their own axes; 
(5) sun gear which is in constant mesh with planet 
gears, and which is integral with the tractor final 


drive shaft. 


Let us assume in this example that each of the 
planet gears has 20 teeth and that the sun gear 
has 80 teeth. Now when the sun gear (5) is sta 
tionary and the planet gears (4) are carried once 
around it by a single revolution of the planet gear 
housing assembly (3), it is evident that each planet 
gear will have to make four revolutions on its own 


axis (80 divided by 20 equals 4). 


Now let us assume that the planet gears can be 


locked so that they cannot rotate on their own 
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axis. In this condition they are carried around 
the sun gear (5) by the rotating planet gear hous 
ing (3), the sun gear is carried with them and 
delivers power to its shaft. 


Now let us consider what happens when the rota 
tion of the planet gears is “controlled.” If per- 
mitted to rotate only twice on their own axes 
during one complete revolution of the planet 
gear housing, it is clear that only 40 planet gear 
teeth will be presented for meshing with 40 of 
the 80 sun teeth. Thus the sun gear (5) will be 
carried through one-half revolution during each 
complete revolution of the planet gear housing 


assembly. 


This, then, is how the “driving” planet gears 
operate. By “controlling” the speed at which they 
rotate on their own axes while being carried 
around the sun gear, any ratio of speed reduc 
tion between the planet gear housing assembly 
and the final drive is possible. This speed control 
is usually secured by means of “pacing” planet 
gears integral with the driving planet gear. This 
will be explained in the following description of 


the TD-24 planet power final drive 


Figure B is an exploded rear view showing the 
right half of the crawler tractor planet power final 
drive assembly. Here pinion gear (1), ring gear 
(2), planet gear housing assembly (3), driving 
planet gears (4), and driven sun gear (5) cor 
respond to the parts shown in Fgure 4. We have, 
however, added “pacing” planet gears (6) and (7) 
which are integral with planet gear (4) together 
with their respective inde pendent sun gears (8) 
and (9). The only function of these pacing planet 
gears is to “control” the speed of the driving 
planet gears by means of different gear ratios. 
Also shown are highspeed range locking disk 
(10), low-speed range locking disk (11), pivot 
brake locking disk (12), and brakes (13) and (14) 


For clarity, let us now note certain characteristics 


of this assembly: 


1. Planet gears (4), (6) and (7) are an integral 
unit on the same shaft and therefore must 
rotate at the same speed. 

2. Sun gears (8) and (9) are not connected to 
the tractor final drive shaft, but are integrally 
connected to locking disks (11) and (10) re 
spectively by means of sleeves on the drive 
shaft. 

3. The gear ratios between the three integral 
planet gears and their respective independent 
sun gears are different. (The ratio between 
driving planet gear (4) and sun gear (5) is 
12:45; between pacing planet gear (6) and 
high-speed range sun gear (8) is 33:24; and 
between pacing planet gear (7) and low 
speed range sun gear (9) is 24:33.) 

4. Locking disk (12) is connected to the driv« 
shaft and is used only for locking this shaft 
during pivot turns. 

5. Locking disk shoes (13) and (14) are so con 
trolled that only one disk is locked at a 
time while the other two spin freely. 


With these characteristics in mind, operation of 
the planet power final drive system should become 
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clear. Let us see what happens when we manipu 


late the controls that lock each disk. 


When high-speed-range locking disk (10) is held, 
thus stopping sun gear (8), the speed of all three 
planet gears must contorm to that of planet gear 
(6) as it is carried around its locked sun gear by 
planet gear housing (3). As the gear ratio between 
planet gear (6) and high speed range sun gear 
(8) is 33:24, this will impart a “controlled” speed 
of 24/33 of a revolution on its own axis to driving 
planet gear (4) during each revolution of the 
planet gear housing assembly. As disk (11) and its 
connected sun gear (9) are spinning freely, they 


do not oppose the speed of planet gear (12) 


When low-speed-range locking disk (11) is braked 
thus stopping sun gear (9), the ratio between thess 
gears, 24:33, will impart a controlled speed ot 
| 933 revolutions on its own axis to planet gear 
(4) for each complete revolution of planet gear 
housing assembly (3). Now disc (10) and sun 
gear (8) are spinning freely and do not oppos: 


the speed of planet gear (6) 


Note carefully that the faster the driving planet 
gear (4) is allowed to rotate on its own axis th 
less speed it imparts to sun gear (5). Thus when 
it is making | 9/33 revolutions for each revolu 
tion of planet gear housing assembly (3), the 
tractor travels 27 per cent slower than when tt is 


making only 24 33 revolutions. 


When locking disk (12) is braked, thus stopping 
sun gear (5), both sun gears (8) and (9%) are spin 
ning free and do not oppose the speed of thei 
respective planet gears. In this condition, the drive 


shaft is locked along with its corresponding track 


and all power is delivered to the opposite track 
In brief summary, then, planet gears are not new 
—they have been used for years in critical applica 
tions where smooth and efhcient variable-speed 
power transmission is required, They are not com 


plex either structurally or in operation 


The planet gear drive described above ts applied 
in International Harvester Company's 140 draw 
bar horsepower TD-24 which, it is claimed, is the 


first diesel crawler tractor to be so equipped 


Fig. A—View of an elementary planet gea assembly. 


Fig. B—Exploded rear view of right half of crawler tractor planet power fina! drive assembly. 
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in this article are two improve- 
ments on dual fuel engines which will be of con- 


siderable interest to our readers. The result of 
extensive research and experimentation over a 
prolonged period by the Worthington Pump and 
Machinery Corporation, it is claimed that the new 
Dual Plunger Fuel Pump and the Automatic 
Thermal Air Control provide greater efficiency and 
smoother operation over a wide load range in dual 
fuel diesels. 


DUAL PLUNGER FUEL PUMP 

The injection pump serving the power cylinder 
of a dual fuel, gas-diesel must be able to adequate 
ly perform two functions: first, to accurately meter 
and inject the small quantity of pilot oil required 
for the most efficient operation of the engine when 
using gas fuel and second, to be instantaneously 
capable of handling the total quantity of oil 
required when the engine is running entirely on 
liquid fuel. 


The proved advantages of an individual injection 
pump for each power cylinder are as important on 
a dual fuel engine as they are on an oil-diesel 
Perfect timing and controlled cylinder load bal- 
ances are not obtainable by any other type of 
injection system. The Worthington dual plunger 
injection pump is of this type. 


Essentially it is two pumps built in one casing. 
The cross-section (Fig. 1) clearly shows the con- 
struction features. 


A small diameter pilot plunger, (A) mounted non- 
rigidly on the top of the main plunger, (B), is 
actuated by it. The connection between these two 
elements is designed to compensate for any eccen 
tricity between the pilot plunger cylinder barrel, 
(C), and the main plunger cylinder barrel (D). 
Parallelism between these parts is assured by good 


manufacturing technique. 


When the unit is operating as a pilot pump only, 
the main rack position is at zero. The plunger 
assembly is actuated by the fuel injection cam 


through its full travel. 


The pilot injection quantity is determined by the 
length of the pilot plunger from its top end to the 
circumferential groove at (E). A hole, drilled 
axially, through the center of the pilot plunger 
communicates through radial holes to this groove. 


Fuel is delivered to the injection pump at suction 
inlet (F) by a gear type oil transfer pump at suf- 
ficient pressure to fill the pilot cylinder barrel 
when the plunger is in the bottom stroke position. 
During the upward stroke, this fuel is bypassed 
back to the suction side of the system until the 
pilot plunger closes the drilled port passageway 
(G), after which fuel is discharged through the 
delivery valve until the port (G) is uncovered by 
the upper edge of the circumferential groove. 
Then, the delivery valve returns to its seat and the 
excess fuel is bypassed through the drilled passages 
in the pilot plunger back to the suction side of 


the system. 


When operating on oil fuel only, or with propor- 


DIESEL PROGRESS 


| 
| 
4 
| =| 
= | 
I 
| J 
T 
my. 
A 
. 
‘ 
on H 
a 
ry 


tions of gas and oil in excess of the pilot require- 
ment, the governor will actuate the main fuel 
pump racks to the desired setting. The total oil 
fuel used will then be the constant full stroke 
capacity of the pilot plunger plus additional oil— 
delivered by the main plunger to meet the load 
demand. In other words, for full engine load 
operation, the total oil fuel delivery is the dis- 
placement of the pilot area over the full pilot 
plunger stroke, plus the annual area between the 
pilot and main plunger diameters. It will be noted 
that this full stroke capacity of the pilot plunger 
is considerably greater than the pilot fuel quantity 


when the main plunger is not delivering any oil. 


The full stroke capacity of the pilot plunger, plus 
the minimum delivery of the main plunger is less 
than the amount of fuel required to maintain 


rated engine speed at no load. 


AUTOMATIC THERMAL AIR CONTROL 
The Thermal Throttling Principle—Turbocharged 
dual fuel and standard gasdiesels will operate 
with improved fucl economy with a controlled 
reduction of the air supply to the engine cylinders 
at partial loads. This results from: 

(a) Improvement in Air-Fuel Ratio Research ha 
shown that the “lean” limit for flame propogation 
in hydrocarbons of the paraffin series is an air 
fuel ratio of 45 to |. Less air at partial loads 
improves this ratio and, consequently, the com- 


bustion characteritsics, 


(b) Reduction in Scavenging Air Cooling unlike 
the oil-diesel, the gas-diesel will operate more efh 
ciently at partial loads with higher mean cylinder 
temperatures. The reduction in the scavenging 
air cooling resulting from thermal throttling con- 
trol, provides higher cylinder temperature and 


more complete fucl combustion. 


LHERMAL THROTTLING CONTROL — Re- 
search has determined that for best engine per- 
formance, exhaust temperatures should be main- 
F. from a con 

The Worth- 


ington automatic thermal air control makes use 


tained at plus or minus about 50° 


stant mean, as the load is reduced. 


of this characteristic. Briefly, this control functions 
as follows: 

A thermometer bulb inserted in the exhaust- 
turbine outlet is connected to an automatic con 
troller by means of capillary tubing filled with an 
inert gas. Changes in the exhaust temperature 
(due to load variations) cause a pilot air valve to 
operate the servo-mechanism. This diaphragm 
motor and positioner move the damper through 
a linkage, in response to a changing air pressure 
supply from the controller—in this case, closing 
the valve as the temperature is lowered. Engine 
star.ing air—at reduced pressure—is used as the 
power media. 

CONTROL SETTING—The thermometer bulb 
located in the exhaust turbine outlet, will indicate 
to 750° F. 
at nominal full load—with a fully opened air 


a temperature of approximately 700 


throttle. The controller is set to fully open the 
damper at 700° F., selected to correspond to this 


nominal full load exhaust temperature. 
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When the engine is started, the damper is in the 


closed position. It will remain there until the 
load causes the exhaust temperature to reach a 
predetermined point—when, acting through the 
controller, diaphragm motor and damper position 
er, it will reposition the damper to maintain the 
proper air-fuel ratio. This selection and automatic 
damper positioning varies continually with load 
changes and maintains the optimum air fuel ratio 
at all times. 

Automatic 


it is claimed that the Worthington 


Thermal air control has the following advantages 


(1) The correct airfuel ratio is supplied to the 
engine cylinders at all times and in direct relation 


to all load changes. 


A) Small diameter plunger 
B) Main plunger 

C) Pilot plunger cylinder barrel . 
D) Main plunger cylinder barrel 
E) Circumferential groove 

F) Suction inlet 


G) Port passageway 


ww 


(2) The most responsive medium (engine exhaust 
temperature) is utilized to actuate this control 
(3) Daily and seasonal ambient air temperatures 
can be compensated for by simple—and quick 


adjustment of the controller setting. 


This last feature makes it possible to automatically 
vary the load carrying capacity of the engine in 
direct relation to ambient temperatures; a result 
impossible to obtain with any other type of au 


tomatic controller. 


The illustrations in this article are through the 
courtesy of the Worthington Pump and Machin 


ery Corporation. 
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CENTRALIZED CONTROL 


ON INLAND TOWBOATS 


By R. R. 


E VERY tew days a motor vessel slides down 
the ways. It is not necessarily a new boat. How- 
ever, her power plant probably has been trans- 
formed, and she has been fitted with personalized 
control. She is representative of a revolution that 


has been going on quietly on the rivers. 


Within a relatively few years, a number of events 
have taken place which have changed the pattern 
of the inland water fleet. The diesel engine pro 
vided a stepping stone. Refrigeration contributed 
its share. Radio gave an impetus to efhciency. 
Radar offered another step in enabling cargo to 
keep moving. Horsepowers have increased and 
are still increasing. Now, new engine controls have 
been added that bring the control of the whole 


boat to the master’s finger tips. 


A river boat is a phenomenal device. A represen 
tative vessel might be described as a boat about 
150 ft. long. Its engines are most likely to be die 
sel and totaling something like 2000 hp. 


This boat can travel by itself and be self-sufficient 
for extended periods. Its real duty, however, is 
to associate with barges and move bulk cargo 
over long distances. In such a combination, the 
bargest are connected to the boat so that the en 
tire assembly is one vessel. This unit is then com 
monly as long as the Queen Mary, or in other 
words over 1000 ft. long. An interesting example 
is illustrated at the head of this article showing 
the Wade Childress of The Mississippi Valley 
Barge Line Company, during her acceptance tests. 


Unlike the Queen Mary, the river tow requires 


* Industrial & Marine Engineer, Westinghouse Air 


Brake Company. 


Fig. | 
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no assistance from sources such as tugs for any 
thing it has to do. It can dock. It takes care of 
its own handling through locks. It passes through 
tortuous channels in a winding river that make 
the feat almost incredible. Furthermore, it may do 
this 24 hours a day and every day except when 


tloods or frozen rivers interfere. 


Pilot house controls are an important part of this 
background. The use of pneumatic controls has 
probably provided the most spectacular part be- 
cause of its effect on precedents. Pneumatic con- 
trols have taken the movements for control from 
a task for the bulldozer to finger tip category. 
They have provided a uniform timing. They have 
preserved a proper sequence of events in engine 
behavior, regardless of any impatience in opera 
tion. They permit the captain to confidently con 
trol his ship. Pneumatic controls have added a 
new skill and confidence in vessel handling 


Pneumatic controls have simplified the installa- 
tion as compared to mechanical linkage. They 
have also greatly reduced the cost of maintenance 
An unexpected supplement to saving has devel- 
oped in another direction. It has been found that 
pilot house controls supplied have reduced acci 
dents. Pilot house controls have been applied to 
every generz] classification of diesel power, this in- 
cluding reversing engines, reversing gear, and elec- 
tric drive. Reference to a few illustrations of 
typical types will provide a means of outlining sev- 
eral different phases of current modernizations 


Figure 1 illustrates the console in the pilot house 
of the M/V Frank C. Rand, of The Mississippi 
Valley Barge Line Co. She is equipped with 
National Superior reversing engines. It will be 


noted the Radar is immediately in front of the 
pilot for his convenience, and flanked by controls 
for steering, searchlights and engines. All the 
functions of an engine are embodied in one lever. 
The control lever is movable in a straight slot, 
except for side starting notches forward and aft 
of the neutral position. After an engine is started, 
its speed is controlled by the position of the lever 
in the slotted quadrant. In reversing, it is possible 
to move the control lever into the reverse start 
notch. However, starting air will not be admitted 
to the engine until the camshaft has shifted, and 
fuel will not be admitted until the engine has 
actually stopped and been rotated in the new 


direction, 


Figure 2 is a view of the control stands in the 
engine room of the Rand. It is interesting be- 
cause it shows contrast between mechanical and 
pneumatic control. The control stand in the cen 
ter incorporates the pneumatic control for both 
engines. It has a selector valve capable of enabl- 
ing the engine room to take control or transfer 
it to the pilot house. The stand embodies all of 
the functions provided in the pilot house “Con- 


trolairs.” 


No pictures were taken of the controls on the 
engines because of camera limitations, but illus- 
trations will be referred to later on another in- 
stallation which will illustrate the principle in- 


volved. 


Figure 3 shows the control stand in the pilot 
house of the Ashland Oil & Refining Company's 
M_ V Tri-State. Here, the Radar is located to the 
left of the control stand, its front face being just 
visible. The engine controls are close together. 
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Figure 4 illustrates the simplicity of the control 
stand in the engine room. 


Figure 5 is the front end of the port engine. The 
valves added to provide the interlocking func 
tion for the engine, and incidentally comparable 
to the Frank C. Rand mentioned above, are 
located on a bracket at the top of the photograph. 
The end of the “Pneudyne,” used for control of 
engine speed can be observed through the ‘hole 
cut in the end plate of the engine. 


Figure 6 illustrates a technique for control of 
three reversing engines on the M/V Aztec operated 
by the Indian River Lines. In addition, the steer 
ing levers are associated with pneumatic control 
for hydraulically powered rudders. 


Fairbanks Morse “O.P.” engines are used on this 
vessel. A view of the air controls associated with 
one of these engines is shown in Figure 7. 


Where non-reversing engines are used with revers 
ing gears such as the Falk type, a different tech 
nique is followed. A good example is offered by 
Figure 8, illustrating the controls in the pilot 
house of the M/V Neville operated by the Union 
Barge Line Corporation. 


This installation involved General Motors engines. 
Here, engine control levers move through a “Z” 
slot quadrant. Neutral position is at the center, 
the clutch positions being at the sides, and the 
speed zones being forward and aft of these posi 
tions on the control. 


Comparable controls are provided in a control 
stand in the engine room, as done for the revers- 


ing engines. 


Provision is made that the engine speed can not 


Fig. 7 
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“Wade Childress” of the Mississippi Valley Barge Line Company during her acceptance tests. 


be increased until a clutch is engaged. However, 
as a clutch is engaging, the engine power is auto- 
matically increased a slight amount. In reversing, 
it is not possible to apply the second clutch until 
the first has released. The same relationship of 
power boost and speed interlocking as explained 
above for the initial engagement is active during 
the reversal. 


Where diesel electric propulsion is involved, the 
same “Z” slotted controls have been found most 
attractive. With this type of propulsion, however, 
the quadrants normally representing the forward 
and reverse speed zones are divided to apportion 
a part to electrical change and part to control of 
engine speed. This relationship is further main 
tained at the engine so that if a full speed reversal 
should have to be made, the engine will slow 
down, the electrical reversal will be completed, 
then the electrical intensity will be increased be 
fore the engine is accelerated. 


An interesting innovation in drive has been used 
by the Cooper Bessemer Company in a “Dyna 
matic” or “Gehres” drive. From a control of view, 
the technique is more similar to the reversing 
clutch principle than the reversing engine. 


An article on controls would not be complete 
without reference to other builders of reversing 
engines, such as Atlas, Cooper Bessemer and En- 
terprise, who have participated in the use of pneu- 
matic controls. 


Many operators and boat builders are also in- 
volved in the whole picture. However, it is the in- 
tent of this article to cover principle rather than 
detail. Acknowledgement, however, is given for 
the illustrations made possible through the Dravo 
Corporation, the Ashland Oil and Refining Com- 


Fig. 5 


pany and the Sturgeon Bay Ship-Building and 
Dry Dock Company. 


The great advances in the Inland Fleet have been 
brought about by the coordination of many in- 
terests. Railroads, trucks, buses and airplanes have 
had their centralized control,—now boats have it. 


Fig. 8 


Fig. 6 
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Shale oil refinery vessels at U. S. Bureau of Mines demonstration plant. 


Rifle, Colorado. 


Editor's Note: The description in this article of 
the experimental refinery at Rifle, Colorado is 
based on a story in the June issue of World 
Petroleum by H. Boyd Morris, Chemical Engineer, 
Bureau of Mines Oil- Shale Demonstration Plant 
and D. L. Gilbertson, Process Engineer, The Refin 


ry Engineering Company. 


A, the 1949 semi-annual meeting of 
\.S.M.E. in San Francisco, W. C. Schroeder, chiet 


ol the Othee of Synthetic Liquid Fuels, U. S. 
Bureau of Mines, stated that the most of produc 
ing synthetic liquid fuels has dropped to the point 
where refined products such as gasoline, diesel and 
heating oils can be made from coal and oil-shale 
for as little as 8.4 to 12 cents a gallon. The cost 
ot oil from shale, excluding interest on invest 
ment and profit, is approprximately $2.00 per 
barrel, Mr. Schroeder stated, and he estimated 
that with an initial plant investment of $4,000 
to $5,000 per barrel per day capacity, a consequent 
cost of about 8.4 cents per gallon for the liquid 
fuels derived from this crude oil would be ob 
tained. The figures for liquid fuels from coal are 
somewhat higher—9 to 12 cents per gallon with a 
plant investment of between $7,000 and $8,500 
tor cach barrel of capacity per day for plants of 


10,000 barrels capacity and over 


lo discuss the former of the two sources of fucls, 
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it should be noted, as pointed out by Mr. Schroc 
der, that developments in the mining and proces 
sing of oil-shale have been largely responsible for 
the low production cost of ref ned oil-shale prod 
ucts. Mechanized mining has so increased the 
output per man that mining costs will be substan 
tially less than 60 cents per ton of shale. There 
has also been considerabl progress in oil-shale re 
fining and it would seem that 75 to 85 percent of 
crude shale oil can be economically converted into 


diesel fuel, heating oil and gasoline 


During World War II it came to be realized with 
an unpleasant shock, that perhaps our sources of 
crude oil were exhaustible in the much nearer 
future than had been thought. Shortages have 
been overtaken by increased production for the 
time being but, Mr. Schroeder reiterated, “It 
does not follow, however, that domestic surpluses 
will be of long duration in the face of increasing 
consumption per Capita and an increasing popula 
tion.” It should also be remembered that another 
international emergency could once again make 
an enormous drain on supplics—one which might 
make a large supply of synthetic fuels an absolute 


and indispensable necessity 


It is therefore gratifying to know that these facts 
are not being lost sight of and that great progress 
has and continues to be made in the production 


of liquid fuels from other sources than straight 
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crude oil and that in particular, the vast supply 
of oil-shale long considered as being an uneconom- 
ical source for the recovery of oil, is now becom- 
ing competitive due to the technical ingenuity of 
our experts in devising cheap ways and means of 


mining and refining. 


The latest step in this study is being conducted 
by the Bureau of Mines of the United States De- 
partment of Interior and an experimental refinery 
has been completed at Rifle, Colorado, the first 
continuous unit for refining oil-shale to be con- 
structed in the United States. Construction was 
in charge of the Refinery Engineering Company 
which contracted for the design, fabrication and 
erection. The work was carried out through the 
joint efforts of Bureau of Mines engineers and the 


Refinery Engineering Company 


The oil-shale demonstration plant was dedicated 
by the Bureau of Mines on May 17, 1947, at Rifle. 
Being in a remote and mountainous region, enor- 
mous expenditure of effort had been necessary 
to make the operation feasible; roads had been 
built and utilities brought in and a 50-unit hous 
ing center plus the plant structures had been 
completed. Mining operations and laboratory re 
search had begun, retorting and other facilities 
completed. In order to have basic data that would 
reveal chemical operating characteristics and 


costs of processing on a commercial scale, the 
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Flow diagram—experimental shale oil refinery. Note production of diese! fuel. 


plant was designed to be the minimum size that 
would operate on a plant scale without producing 
the inconveniences and untrue figures that are in- 
herent in small experimental installations. 


In addition to the careful selection of plant capa- 
city, attention was given to making the design of 
such a nature to permit various types of opera- 
tion to be made on the same equipment with 


only minor changes necessary when changing 


A number of oil companies are cooperating with 
the Bureau of Mines at the Rifle experimental 


plant operations. 


This installation completes the initial stage of 
the Bureau of Mines’ construction program for 
their oil shale demonstration refining plant. Data 


obtained will certainly answer many technical 
problems and new processes should be evolved. 


The operation of this plant brings the produc- 
tion of diesel and other liquid fuels at economic 
levels a step nearer and is another assurance that 
the United States will not experience a crippling 
shortage of such fuels through the rapidly increas- 


ing demand or another international emergency. 


Oil-shale demonstration piant near Refle, Colorado. Shale processing equipment is at upper right. The refinery is located among the storage tanks near the 
center of the photograph. Buildings at the left house various plant auxiliaries and administrative offices. 


U. S. Bureau of Mines. 


Photographs with this article are supplied by the 
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TUNA CLIPPER 


"14 By CHARLES F. A. MANN 
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Left: Naval Architect Arthur DeFever and George Peter 
son, President of Peterson Boatbuilding Company 
Tacoma at “Mermaid” trials. 


Right: Shaft alley and pump room. 


Below: “Mermaid” on trial run. 
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Top: Pilot house showing engine control stand. 
Bottom: View of Baker ice machine. 


years ago West Coast proguosticators 
assured one and all that the vast Marine Diesel 
market of the Pacific would be practically non 
existent by 1948 and by 1949 bats would be roost 
ing in the rafters of the busy Boatyards on Puget 
Sound, incubator of the biggest fleet of diesel 


powered commercial craft in all the world 


Actually, the tuna and salmon markets bogged 
down last fall and everybody got scared. Fishing 
stopped as high pr iced canned product backed up 
through the  broker-wholesale-cannery-raw fish 
buyer channels and fishing stopped for a while 
while prices and the fishermen got back im line 
The summer of 1949 finds a lusty stream of new 
craft trom Tacoma’s boatyards in the water and 
headed South to operate out of San Pedro and 
San Diego, as tar south as the northern end of 


South America. 


Peterson Boatbuilding Co. and Naval Architect 
Arthur DeFever teamed up again this year to 
construct the Mermaid, neat 107 foot Tuna Clip 
per again embodying more new ideas and refine 
ments in the “Baby Clipper” school of vessel de 
sign. The “Baby Clipper” and the “Giant” sizes 
continue to hold their proponents, each with well 
conceived zeal and enthusiasm for the special 


merits of cach type 


“Mermaid,” built for the usual Southern Califor 
nia Syndicate ownership, headed by Capt. Frank 
Correia of San Diego, is 107 x 26 x 13 ft. (molded 
depth), and packs 200 tons of frozen fish in 10 
deck wells and 3 bait tanks, along with a crew of 


thirteen men 


Heavily constructed of Douglas Fur Plywood 
and Mahogany im the ship carries a beautifully 
designed engine room-shatt alley and pump room 
area, and a pilot house with a glorified “dash 


board” borrowed from the country’s fanciest autos 


Lhe power plant consists of 4 main diesel develop 
ing 600 hp. at 450 rpm—an 8 evlinder 12 x 15 
inch tour cycle engine and two 8-cylinder 150 hp 
auxiliary diesels to carry the large electric and re 
frigeration load. \ 3 bladed bronze propeller 
62 x 44 inch size is fitted. Two 75-kw. alcer 
nators are driven by the auxiliaries. \ 40-CFM 
auxiliary air compressor and pneumatic starting 
motors are fitted on the auxiliaries. Bait pumps 
and a battery of 14 small brine circulating pumps 


are fitted in the shaft alley 


Dank Capacities are 33,000 gallons of tuel oil, in 
cluding dual use steel lined fish wells (4); 2500 
gallons of tresh water and 800 gallons of lube oil 
are carried, Fresh and salt water sanitary systems 


are carried 


Complete radio and fathometer, automatic pilot 
two speedboats and electric deck machinery are 
additional items of equipment carried. Three 51, 
inch ice machines are carried on the machinery 


flat to handle the heavy refrigeration load 


We have, from time to time, described new fishing 
vessels of this type in our pages, but the “Met 
maid” is certainly second to none in her wim 


lines and comecined design and lavout 


General view of engine room. Main Superior diesel to the left and Superior auxiliary diesels to 


the right. 


Latest to join the huge tuna fleet, “Mermaid 
profits from the wide experience of her builders 
and operators. The refinements incorporated re 
sulting from this experience plus a number of new 
ideas will certainly make her easy to operate and 


give her a head start on the tuna fishing grounds 


\s an outstanding example of the “Baby Clipper 
type of vessel, “Mermaid” will certainiv cause 
much head-scratching among the “Giant pre 
ponents in a search for further arguments to justify 


their own well supported school of thought 


the Peterson-DeFever team is certain to receive 
many congratulations on what is not only a prac 
tical boat but one of the most graceful to operate 
trom the West Coast 


Photographs by Richards Studio, 


Tacoma, Washington 


EQUIPMENT. 


Main engine—The National Supply Company, 
One 600-hp Superior Diesel. 


Auxiliary engines—The National Supply Com- 
pany, 
Iwo 150-hp Superior diesels. 


Alternators—Electric Machinery Mfg., Company, 
Two 75 kw. 


Auxiliary air compressor and pneumatic start 
ing motors—Gardner-Denver Company. 


Ice Machines—Baker Ice Machine Company 
Bait and brine circulating pumps—Fairbanks- 
Morse 
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COMPOUND POWER PLANTS 


By P. H. SCHWEITZER AND J. K. SALISBURY 
PART II synthesized by use of external air compressors sup- also concluded that a reciprocating hot-gas genera- 
) ) P 
Editors Note: This article, the second part of plying compressed air to the engine, the power tor-gas turbine thermal power plant can be built 
which is published below, consists of excerpts from of which was measured by a dynamometer. By which will be competitive with the conventional 
the paper given before the S.A.E. summer meeting equating the engine power output to the calcu- simple cycle gas turbine in both size and weight, 
at French Lick, Indiana. Dr. Schweitzer ts pro- lated input to the air compressors all pertinent and which will excel the latter in fuel consump- 
fessor of engineering research at Pennsylvania thermodynamic effects were determinable. An ex- tion, with comparable investment of engineering 
State College and Mr. Salisbury is division engin haust gas regenerator was used for heating of the effort, and development facilities. 
eer at the Thermal Power Systems Division o compressed air (normally supplied at lower than 
I y sup} 
General Electric Company. compression temperatures). An additional elec- € “o nt? 
, 4. What Kind of Compound Power Plant 
trical heater was provided for control purposes. , 
é Because the number of possible arrangements of 
Necessary instrumentation included standard flow . 
: compound power plant is tremendous, only three 
nozzles, temperature measuring devices, and ar 
3. Experimental Investigation of the sat i. fuel Tt promising types are selected for brief description. 
angements for fuel measurement. 1e engine 
Compound Engine “* Best fuel economy can probably be obtained by 
exhausted into a surge tank, as shown IF ig. a, 
The results of an engineering investigation of the 6: the free piston or the semi-free piston hot-gas 
so lat no attempt was made to recover the . 
compound engine carried out at the Engineering generator (sometimes called the controlled-piston 
energ 1 engine. Since pu energy recovery 
Experiment Station of The Pennsylvania State Y type) operating at approximately 6 to 7 atmos- 
epresents an appre e ye 
College have not heretofore been reported in the pheres supercharge, under the balanced cycle. 
technical literature. As representatives of the two available in the turbine exhaust, the thermal ef- 
agencies concerned with this work, the authors Ectencies and turtine power would have been Semi-Free Piston Unit 
iderably augmented, hi: “ne ‘en con- ie 
presented a few of the results of this experimental vs gmented, had puff energy been con : 
investigation sidered. The schematic arrangement of the true free-piston 
type was shown in Fig. 8. One elementary ver- 
The experimental work was conducted to ascer- Belore modification of the engine was undertaken, sion of the semi-free piston type is sketched schema- 
tain the feasibility of operation of an essentially tests were made to determine the standard engine tically in Fig. 18. This arrangement resembles 
standard engine ut high supercharging pressures, characteristics, including power output and ther- two opposed free-piston units arranged in tandem, 
to determine engine power at these pressures, to mal efficiency. After modification of the engine, a but with the piston motion kinematically deter- 
explore the heating problems which might arise, to series of tests was made at various supercharging mined by a single crankshaft and a pair of con- 
study air-fow characteristics of the engine under press . e engine power adjusted for each necting vods and crosshe ads serving both cylinders. 
al test to equal the calculated compressor input The design of the cylinders is similar to that of 
“short-circuit” air. Another objective was to de power. Results of the tests are given in Fig. 17. the free-piston unit but the “bounce” is insufficient 
termine whether there were any detrimental effects As a result of this experimental investigation, it center. Bounce is supplied by the compressor 
due to operation of the engine at high mean effec was concluded that it is feasible to operate the cylinder because the discharge valves, 5, are at a 
tive pressures, when the maximum pressure of the diesel engine as a hot-gas generator at high super distance from the end of the cylinder. The deficit 
engine is limited to its normal value charging pressures. The engine output balances in the bounce may be supplied by a light flywheel 
the compressor input at pressure ratios of approxi- or by the crankshaft alone. The crank mechanism 
A commercial engine having 16:1 compression mately 6 or 7:1, with peak engine pressures equal neither transmits useful power, nor does it make 
to those of current diesel-engine practice. It was the rotation uniform. Its principal duty is to sup- 
tions consisted chiefly of insertior of a spacer plate 
between the head and block of the engine, to re 
duce its compression ratio to 5.19:1, modification 20 
of the injectors (and push rods) to increase their Fig. |17—Summary of Test Results. = 
fuel pumping capacity to approximately twice the = ose @) 
original design value, and minor improvements - ey e 
in the lubrication system. As shown in Fig 16, the : 7 s 
function a reciproc: ¢ ne Tre o 
ctions of a eciprocating hot-gas generator were Fig. 16—Arrangement of Test Equipment. 100 a 180 
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Fig. 18—Semi-Free Piston Hot-Gas Generator. 


plement the bounce, to help the piston over dead 
center, and to synchronize the two pistons, which 
are some 10 degrees out of phase with each other. 
The connecting rods and crankshaft can therefore 
be light: littl heavier than the synchronizing 
linkage of the conventional free-piston unit. 


The semi-free piston hot-gas generator has the 
following advantages in common with the conven- 
tional free-piston machine. 


1. No side thrust, giving low friction and wear. 
No long ducts between compressor and engine 
to cause pressure and heat losses. 

3. More favorable velocity-stroke diagram than the 
sinusoidal curve produced by uniform crank 
rotation. 

1. Small space requirement. 


The semi-free piston arrangement has the follow- 
ing advantages over the conventional free-piston 
unit: 


I. It permits non-symmetrical port timing through 
a slight phase difference between the piston mo 
tions. This is achieved by placing the eccentrics 
170 degrees apart, giving a 20 degree exhaust lead 
in port opening if the exhaust and inlet ports 
close simultaneously. This will increase engine 
power. 

2. Fixed piston stroke and compression ratio 
with no uncertainty in inner and outer end points 
of piston travel. 


3. Freedom in design from any restraint imposed 
by the necessity of selecting a bounce volume just 
large enough to produce self-ignition on the in- 
ward stroke and not large enough to produce ex- 
cessive compression pressures. 
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1. Better speed control. 


5. Injection pump, water pump, lube-oil pump, 
and other accessories driven by a rotating shaft, 
rather than an oscillating shaft or separate motors. 


6. Simpler starting. Conventional free-piston ma- 
chines must fire at the first stroke. They cannot be 
cranked, whereas the semi-free piston machine 


can be cranked and started by standard means. 


The disadvantages of the semi-free piston machine 
are chiefly the unbalance due to the small phase 
difference between the pistons used to obtain un 
symmeizical scavenging, and the necessity for the 
crank and crosshead mechanism. These parts can 
be light, however, because they transmit little 


power; are accessible, cool, and easy to lubricate. 


Fig. 19—Turbine Compound with Two-Stroke Cycle 
Ignition Engine. 


BLOWER 


TURBINE 


The difference between the free-piston and sem 
free piston machine is more a matter of conveni- 
ence than of principal nature; a matter of me- 
chanical design rather than thermodynamics. Sub- 
stantially the same specific fuel consumption 
should be attained. At a supercharge ratio of 
seven, the sea-level fuel consumption would be 
around 0.41 per bhp-hr with a steady flow turbine 
(see Fig. 12), and around 0.37 lb with partial 
blowdown recovery which appears to be practically 
feasible and certainly highly desirable. At altitude 
the fuel economy is still better. 


\ tandem machine, such as that shown in Fig. 18, 
with 8 in. bore and 12 -+- 12 in. stroke should de- 
liver a little more than 3500 bhp. It can be con- 
tained in a space 10 ft. long, 61 ft. wide, and 334 
ft. high, with turbine, blower, and controls requir 
ing a reasonably small adjacent space. This net 
power output corresponds to 490 psi bmep, or at 
1200 rpm to 1.485 bhp per cubic inch displace 
ment. 


Geared Unit With Moderate Supercharge 

The next poorer plant in expected thermal ef 
ficiency is the two-stroke cycle diesel engine, with 
geared turbine and blower, operating with two to 
three atmospheres supercharge. Spark ignition 
engines with this arrangement are being developed 
by American aircraft engine manufacturers. Weight 
and specific fuel consumption probably could be 
reduced by using the smaller and more efficient 


two-stroke cycle diesel. 


An alternative version of this arrangement dis 
penses with the mechanical connection between en 
gine and turbine-blower, so that all of the turbine 
power is absorbed by the supercharger. This ar 
rangement is simpler and, according to one study, 
only slightly less efficient than the geared arrange- 
ment. Estimates of fuel consumption are 0.4 and 
0.42 Ib per bhp-hr for the all-geared and the float 
ing turbocharger, respectively. The net specific 
power output would be approximately 1.2 hp per 
cubic inch of cylinder displacement. 


The Parallel Engine Arrangement 

In the compound power plants described so far a 
turbine has been attached to an engine. The proc 
ess can be reversed by starting from a turboprop 
power plant and attaching an engine to it. The 
emphasis is left on the turbine, thus minimizing 


engine development. 


In Fig. 19 the heavy lines show a schematic dia- 
gram of a conventional turboprop power plant 
geared to a propeller. The turbine has a con- 
ventional combustor where the fuel is burned with 
the customary 300-400 percent excess air, to keep 
the final gas temperature below the permissible 
limit. Light lines on the figure show an engine 
also geared to the propeller and arranged in paral 
lel with the air line between blower and combus 
tor. The two-stroke cycle loop-scavenged spark- 
ignition engine, supercharged by air from the 
blower, exhausts into a venturi at the entrance to 
the combustion chamber. Part of the total fuel 
supply is burned in the stationary combustor, and 
part of it is burned in the engine, thus producing 
part of the power at higher efficiency than in the 
simple gas turbine. 
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DIESELS IN PROCESSING 
OF PUMICE CONSTRUCTION AGGREGATE 


By FRED M. BURT 


Ti most outstanding examples of major 
weight and cost savings achieved by the use of 
light weight pumice aggregate, are represented in 
the construction of the General Petroleum and 
the Prudential Life Insurance Company's new 
buildings in Los Angeles. From mining, milling 
and on to construction, the use of diesel power 


is heavily predominant. 


In the General Petroleum Building, the largest 
ofhce building in Southern California, the dead 
load of structure was reduced 8300 tons in the 
light weight concrete work, with structural steel 
weight requirements reduced by 1200 tons, to the 
tune of a $180,000 cost saving. Located near the 
La Brea tar pits, the Prudential building design 
presented a serious structural problem as_ the 
subsoil would not properly support a_ great 
weight. This problem was solved by special de 
signing plus the use of the pumice aggregate 


Crownite certified pumice supplied by Desert Ma 
terials Corporation, Los Angeles, was used in 
both of these buildings; also in many other South 
ern California structures including numerous 
naval installations, in a pontoon bridge between 
Long Beach and Terminal Island, in department 
stores, factory and other office buildings and 
numerous home building projects. 


In Inyo County on the floor of Rose Valley, cir- 
cled by the Coso Range foothills, the Desert 
Materials Corporation controls the greatest area 
of the purest pumice deposits as yet found in the 
United States. W. B. Stromer, Superintendent of 
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mining and mill operations estimates that at least 
5,000,000 cubic yards of pumice have been blocked 
out, though this may prove to be but a relatively 
small percentage of the quantities available. 


Mill operations are centered on a 36 acre 
tract at Coso Junction where two _ highways 
meet and on a siding of the Southern Pacific 
railroad, to give both truck and railway trans- 
portation to markets in Southern California, the 
San Joaquin Valley and the San. Francisco Bay 
region. Mining operations are carried on about 
eight miles from the mill. All mining is from 
open pits. The first operation is the scalping of 
the overburden, using diesel engine equipment; 
as much as 100,000 yards of overburden has been 


removed in 45 days. 


After scalping of the overburden, mining is car 
ried on with a dragline equipped with a 214 
vard bucket. This unit fills three diesel trucks. 
With an average daily haul of 900 cubic yards, 
huge stock piles at the mill are kept well built 
up. At the mill the truck loads are dumped on 
a large scalping sieve made of railroad iron to 


” 


prevent any material over 5” diameter from clog- 


ging gates under the mine-run stockpiles. 


In mill operations, turning out up to 1400 cu 
yds. daily a diesel tractor with bulldozer forms 
the stockpiles and feeds the mill hopper. The 
principal mill equipment consists of a diesel gen- 
erator, 104-KVA, 440 volts; 10 motors consisting 
of 7—5-hp, 1—714-hp, 1—10-hp, and 1—50-hp; 2- 
3KW transformers, cutting to 110 volts for lights; 
I—3 deck screen, 4’ x 10’; 1—2 deck screen 4 x 
8’; 1—roll crusher. 18” x 30”, and 7 conveyors. 


Mine run pumice pushed into the first hopper 


Diesel halla. hi. 


Prudential Building, Los Angeles, under construction. 
Diesel-engined truck and diesel-engined skip loader can 
seen. 


p gP ice into hopper of feeder 
belt to supply mill operations. 


is carried on to a feeder belt to the main conveyor 
belt and then through screening and roll-crushing 
operations to grade continuously and automatically 
into the six grades of Crownite pumice, ranging 
from the fineness of plaster sand to 114” material. 
A skip loader, powered with a 15214-hp diesel 
engine, is used to load trucks for line hauls from 
stockpiles, handling about one cu. yd. per minute. 
A similar unit was used to feed the batch plant 
during the construction of the Prudential Build- 
ing Deliveries from Coso Junction to the job 
were made with a fleet of diesel trucks hauling 


about 43 cu. vds. in two trailers. 


New facilities under construction and planned, 
also to be diesel-engined, will provide bulk-headed 
stockpiles of different grades of processed pumice 
aggregate, with a total capacity of about 5,000 
cu. yds. These are built up over a 6-foot diameter 
culvert pipe containing traps and a 30” wide, 
reversible conveyor belt, to load railroad cars at 
one end (a 75 cu. yd. car in 30 minutes,) and 
trucks at the other end in about 15 minutes each. 
As compared with concrete sand weighing 2500- 
Ibs. per cubic yard, this pumice weighs from 850- 
Ibs. per yard for coarse, to 1150-lbs. for fine 
ground. According to E. Phil Lockwood, tech- 
nician for Desert Materials Corp. structural pumice 
can readily be produced with strengths ranging 
from 1500 to 3000-psi, and dry weights from 75 
to 105 lbs. per cubic foot, weights varying about 
as the strengths. Non-structural concrete such as 
roof fills, can be produced with strengths of 500 
to 1,000 Ibs. per square inch, and weights as low 
as 65 Ibs. per cubic foot. 


Equipment includes the following: Caterpillar 
Tractor, Link-Belt, Le Tourneau, Cummins En- 
gine and Hough. 
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-ATERPILLAR Tractor Co., Peoria, Illinois, 
has dedicated, and geared for full production its 
new diesel engine factory. With an area of 925,- 
000 sq. ft. contained within its rectangle, the fac- 
tory represents four and one-half years of plan- 
ning to convert from the planning boards a plant 
engineered for a specific operation, rather than a 
conversion of an operation to a specific type of 
building. 


The building, from its conception, was designed, 
erected and equipped expressly for the economic 
manufacture of the Company's line of Diesel 
Engines. Designated as Building KK in the ex- 
tension of Caterpillar manufacturing facilities, the 
structure houses facilities to produce all of the 
diesel engines, merchandised as industrial power 
units, marine engines and electric sets, in the 
company's line. 


From the time the big earthmoving rigs bit into 
the land along the Illinois River and removed 
and filled some 202,500 cu. yds. of dirt for the 
original foundation site, the company built the 
building around the design so that machining, 
testing, shipping and other related engine work 
has been accomplished under one roof. The fac- 
tory measures 1,120 ft. long in an east-west direc- 
tion and 757 ft. in north-south width. Its subse 
quent value is recorded in the time and labor 
saved by proximity of adequate casting storage 
yard, adequate rough storage area inside the build- 
ing, numerous conveyors to move rough material 
from storage to the machine lines, proper width 
of aisles, an efficient industrial railroad layout and 
the movement of material through an open in- 
spection area. Its suitable space for storage of 
finished parts, the efficient application of bridge 
cranes, fork trucks and other related material con- 
trol factors has given a flexible and efficient move- 
ment of materials and the last word in modern 
mass production. 


A fitting example of ingenuity and engineering 
is the fact that one man on the engine assembly 
line may work on 19 different engine models mov- 
ing on a conveyor line. 


The assembly area consists of three assembly lines 
for basic engines, two for erection, testing, paint- 
ing and shipping of industrial engines, a test 
room and large areas for the storage of finished 
parts, both purchased finished and machine shop 
finished. All three basic engine assembly lines, 
running parallel, end in the same bay, where a 
bridge crane is used to remove the engines to a 
set of gravity roller conveyors along which they 
are moved by a drag chain into the test room and 


stored pending test. 


The test room, adequately lighted, ventilated and 
elaborately sound-proofed, is arranged in two 
banks of test cells, each bank serviced by a bridge 
crane to install engines from the conveyors and to 
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remove them to the out-going conveyor to one of 
the two adjustment floors. There fixtures and 
gantry cranes have been provided to expedite 
necessary teardown and adjustment work. The 
21-celled areas has the capacity to test two engines 
at a time in each cell. Its design provides the space 
and type of construction which promotes cleanli- 
ness, safety and efficiency. Engine exhaust in this 
new test room is dissipated through mufflers ex- 
tending through the roof. All other service con- 
nections necessary when installing the engine on 
the test block are made to lines brought up 
through the floor from a basement extending un- 
der the entire test room. 


Of the 925,000 sq. ft. floor area some 425,000 sq. 
ft. is devoted to machine shop. All of the area 
is on one floor with the exception of 156,000 sq. 
ft. on a T-shaped mezzanine above the main floor 
and 25,000 sq. ft. in a basement under the test 
cells. Showers, cafeterias and some offices are cen- 
trally located on the mezzanine and do not con- 


flict or congest operations in the working area. 
The two cafeterias, strategically and conveniently 
located east and west, comprise 15,834 sq. ft. and 
are equipped to serve the 3,322 employees. 


An air system is provided comprised of several 
units mounted on the roof at strategic locations, 
so distributed and of sufficient capacity to com- 
pletely filter, heat and recirculate all the air in 
the building in a little less than eleven minutes. 
The heat is supplied through a tunnel to these 
pent houses from the enlarged central heating 
plant. The building is provided with a fluorescent 
lighting system to give 40 foot-candles of illumina 
tion at eye level. Power is distributed throughout 
the building to the machines by means of a tailor- 
made buss-duct system. 


Outside the building a waste emulsion disposal 
plant, bordering the Illinois River, is used pri 
marily for the prevention of pollution. A question 
to which Caterpillar gave extensive consideration. 


Test area for industrial engines. Generator sets and other special attachments are tested here. 


Airview of building KK, Caterpillar Tractor Company, Peoria, Illinois. 
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General view showing rear of plant with cooling units and exhaust silencers. 


PROGRESSIVE IOWA COOPERATIVE 


; an the many REA power plants, that of 
Creston, lowa is outstanding. Completely modern 
and serving a fourteen county area, it is a good 
example of careful planning brought to a success 
ful conclusion. The architecture, severely utili- 
tarian, is nevertheless pleasing and not a scar on 


the lowa countryside. 


Conceived in 1940 Greenfield Farmers Electric 
delegated a representative to Washington to in- 
vestigate the possibility of building a central power 
plant for REA cooperatives, after articles of in- 
corporation were drawn up in 1941, plans had to 
be shelved just as a further delegation was in 
Washington to discuss financing when fateful De 


cember 7, 1941 brought war to the United States. 


However, optimistic planning continued and in 
July 1944 application was made to REA for a 
loan of $800,000. By 1946, five distribution co 
operatives were participating in the group project 
and a plant site was established in a central loca 
tion north of Creston. In May 1916 the first con 


General engine room view. 
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By DWIGHT ROBISON 


tract for two 1,100 kilowatt diesel generators was 
let and in September of that year John J. Hyde 
was appointed manager of the plant. In 1947 the 
second loan of $1,300,000 was received permitting 
expansion from 2,200 kilowatts to 5,788 and major 
contracting and equipment contracts were signed, 
the ground-breaking ceremony taking place in 
June 1947. The first electrical energy was trans- 


mitted from the new plant November 3, 1948. 


The spacious engine room presents an imposing 
sight with its line of two 1575-hp, 1100-kw, and 
three 1682-hp, 1196-kw, diesel-generator sets. In 
keeping with the uncramped layout, the control 
panel is located opposite the generator sets with 
plenty of room for operation and meter observa- 


tion when the engines are running. 


Maintenance and case of servicing was caretully 
studied when the plans were being drawn up and 
the engine room is equipped with an electric 
travelling crane to facilitate removal of heavy 


engine parts. 


John J. Hyde, Manager, South- 
western Federated Power Coopera- 
tive Inc., Creston, lowa. 


The outside of the plant is dominated by the 
imposing bank of five cooling units. These are 


used for controlling the temperatures of the engine 


jacket water and the water used for cooling the 
lubricating oil. With radiator type cooling coils, 
these vertical air discharge coolers are equipped 
with automatic, thermostatically controlled, elec 


trically operated shutters. 


On the side of the building, behind the cooling 
units can be seen the exhaust silencers. Three 
50,000 gallon fuel tanks and the large power sub 
station for stepping up the current to the trans 
mission lines to 34,500 volts, are landmarks. 


Farl E. Whitney is the diesel plant superintendent 


of this modern installation, 


Up to the end of 1948, the five member distribu 
tion cooperatives and their power cooperative to 
gether had received a total of $15,144,338 in REA 
loans, possesed 4,175 miles of transmission line 
and were serving some 9,000 customers. Concrete 
plans have already been made for further im 


provements and expansion of facilities. 


EQUIPMENT 


1—Whiting 5-ton electric travelling crane. 

2—Cooper-Bessemer LS-8-TGD diesel-generator 
sets 1575-hp, 327 rpm, Elliott turbocharged. 
Generator: Ideal, 1100-kw, .8 PF, 3/60/2400 
volts. 

3—Enterprise DSQ-318 diesel-generator sets 
1682-hp, 360 rpm, Elliott turbocharged 
Generators: Electric Machinery, 1196-kw, 
PF, 3/60/2400 volts. 

s—Young Radiator, vertical air discharge, cool- 
ing units. 

2—Hileo fuel filters. 

5$—Hilco lube oil filters. 

§$—Maxim exhaust silencers. 

s—Cyeoil Air filters. 

6—Pittsburgh fuel meters 


2—Quincy air compressors. 
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DIESEL REPAIRS 


WITH 


METALLIZING 


By JOHN E. WAKEFIELD 


W., TH more and more diesel engines coming 


into use, repair and maintenance have become 
major problems. Worn crankshafts can be ground 
undersize and fitted with undersize bearings, but 
that usually means large stocks of odd size bear 
ings at strategic spots. Valve stems become sloppy 
while there is still plenty of stock in the seats. 
Pistons and liners lose their proper clearances and 


must be replaced. Oil pump driveshafts wear. 


Metallizing has proved to be a practical and eco 
nomical way of rebuilding many of these parts. 
The process is fast, for modern guns spray more 
than 20 pounds of steel an hour. Costs are low, 
in many cases hardly more than 10% of replace 
ment costs.’ Metallizing is a cool, dry process, elirai 
nating the danger of distortion or heat stresses in 


the parts rebuilt. 


In addition of these obvious advantages, sprayed 
metal coatings often wear longer in service than 
the original parts. Their greater resistance to wear 
is accounted for by two factors. In the first place, 
spraying increases the hardness of steels and stain 
less. There is a chilling effect and an increase in 
carbon content. Hence, spraying a part with the 
same type of metal of which it is made, usually 
gives an even harder surface than before. Secondly, 
all sprayed metals are porous, and the pores absorb 
and hold appreciable quantities of oil. All sprayed 
metals run with less friction than the same metals 
in ordinary form. 


Thus, besides being a fast and economical “put 
ting-on” process, metallizing quite often improves 
the wearing qualities of the parts built up. This 
means less frequent repairs, and more continuous 
trouble-free service. 


Crankshafts 
Probably the most common metallizing application 
in diesels is the rebuilding of worn crankshaft 
throws and mains. Back as far as 1940, the Asso 
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Diesel locomotive engine piston be- 
ing metallized. 


ciation of American Railroads reported observa 
tions on 30 crankpins and 24 main distributed over 
8 crankshafts. These were 10 inch by 12 inch, 300 
hp. engines, having a crankpin diameter of 6.375 
in. and mains of 6.250 in. The first of this group 
was metallized in 1936 and was operating entirely 


satisfactorily after 10,000 hours 


Figure | shows an even larger crank being metal- 
lized at the Atlas Metal Spray Company in Phila- 
delphia. One throw, 834 in. in diameter by 6 in. 
long was turned 14 in. undersize, then metallized 
with .25 carbon steel. The coating was built up 
oversize and machined back to standard. Work 
has been reported on almost all sizes of cranks 
used in diesel switcher, tractors, trucks, marine 
and stationery engines. Typical of the smaller 
work is an example where .80 carbon steel was 
used. This metal is hard enough so that it has to 
be ground. For that reason, it wears even longer 


or 


than the .25 carbon steel mentioned above. 


Preparation 
Proper preparation of the surface is the most im 


Figure |. Metallizing a large crankshaft. 


portant part of all metallizing work, especially on 
crankshafts. The first step is to grind or machine 
the journal undersize. This should be at least 14 
in. on the diameter, since too thin coatings will 
not have sufficient strength to withstand the fairly 
heavy loads. Undercutting also accomplishes the 
very necessary cleaning of the surface, since it re- 
moves enough stock to expose clean, bright metal. 
This is extremely important, for sprayed metal 


will not bond to dirty, oily surfaces. 


The next step is to roughen the undercut area. 
There are several good ways to do this. All of 
them leave hooks and anchors for the sprayed 
metal particles to key into when they land and 
flatten out. 35° of the particles are molten when 
they land, and they need physical anchorage to 


the base. 


The roughening method which produces the 
strongest bond consists of grooving (or threading) 
and the use of a special rotary shaft preparing 
tool. A square-nosed tool is ground .045 in. to 
.050 in. wide. Corners are stoned off, so that no 
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sharp lines will be left in the base. A 16 thread 
feed is used, or straight grooves cut with compara- 
ble spacing. Then, the special tool is run lightly 
over the threads several times. Depth of thread, 
by the way, should be about .020 in., although 
exact depth is not critical, The special tool for 
roughening the threads consists of five circular saw- 
like blades, assembled with teeth staggered to 
produce a very irregular cut. This roughens the 
threads and rolls their edges slightly, so that dove- 
tails are left in each thread. Figure 2 shows a 
small shaft prepared in this way. In spraying 
over this preparation, the first few passes should 
be made at right and then left angles of about 
15°. This fills the grooves and prevents bridging 
over. The rest of the build-up is done with the 
gun at right angles to the work. 


\ variation of this method which produces nearly 
as strong a bond is to cut a 24 to 30 V thread and 
then use the special rotary, shaft tool. V threading 
tools should have the point stoned off slightly, 
again to prevent leaving sharp lines in the base. 
While the bond produced by this variation is not 
quite as strong as the other, V threads are faster 
to cut, and the method is satisfactory except for 


the heaviest loads, 


On smaller cranks, and hardened ones where the 
case is deep, it is often impossible to thread or 
groove. Here, other methods must be used. One 
is to blast the undercut section with 80 to 100 psi. 
in a pressure blast machine, using G-16 or G-18 
angular steel grit. This method is quite successful, 
where a thorough blast job is done. It was the 
earliest method used for preparing all kinds of 


mechanical parts for metallizing 


Another non mechanical method which works out 
well is electrical preparation, A special nickel alloy 
electrode is brushed lightly over the surface, as 
shown in Figure 3, Current is supplied by a special 
generator similar to those used for welding. The 
electrical resitsance heating of the electrode metal 
causes it to be simultaneously exploded into a sort 


of foam, and firmly fused to the base metal. The 


Figure 3. Electrical method of surface roughening in 
preparation for metallizing. 


result is a great many irregularly shaped cavities 
that make a good bond for the sprayed particles. 
Penetration of the electrode in the method is no 
more than .005 in., so the heat of fusion is confined 
to the outer surface. This method has been used 
successfully on many types of cranks, The im- 
portant thing is to be sure that at least 95% of the 
surface is covered with electrode deposit. Failures 
have occurred where not enough area had been 


prepared. 


There is one other, newer method which appears 
suitable for cranks, but it has not been used to 
any great extent as vet. An alloy high in molyb- 
denum can be sprayed with an ordinary metallizing 
gun and will bond itself firmly to smooth even 
highly polished metal surfaces provided they are 
perfectly clean. Once applied, it makes an excel- 


lent bond for all other sprayed metals. 


On very hard crankshatts, the electrode deposit or 
the self-bonding undercoat are the only methods 
that will insure a good bond. The electrode meth 
od was developed originally just for hardened sur 


faces of a similar nature. 


Before leaving preparation, which incidentally 
applies to almost any mechanical work with metal- 
lizing, it should be noted that threading should be 
done wherever possible. Blasting, the electrical 
method and the self-bonding undercoat all give 
better anchorage when done over threads. Further 
more, spraved coatings themselves are stronger if 
they are given the irregular or upset laminations 
that occur over threads, than if they are spraved 
on relatively smooth surfaces. As a rough compari 
son, think of the toughness of gnarled wood com 


pared to straight grained wood 


Selection of Metal 

Diesel crankshalts are always built up with some 
type of steel, of course. However, there are two 
factors in the selection of a particular steel. One 
is finishing facilities available. If grinding equip 
ment is not on hand, a soft steel such as .10 or 


.25 carbon steel must be used. Both can be ma- 


Figure 2. Shaft prepared for metal spraying operation. 
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chined quite readily, although better finishes will 
be obtained with cemented carbide tools. Natural- 
ly, they will not wear, that is the soft steel won't, 
as well as the harder metals. The other factor is 
the shrink characteristics of the various steels. The 
lower the carbon content, the greater the tendency 
to shrink. That is another reason why .10 and .25 
carbon steels are not so desirable. It happens that 
both have high shrink, and can crack if applied 
with excessive heat; .80 carbon steel and medium- 
chrome, medium-carbon stainless steel are the most 
favorable for crankshafts. Both are hard and must 
be ground. They wear extremely well. Both have 
low shrink characteristics, and therefore, can be 
built up to any desired thickness. 


Bearing Metals 

All sprayed metals seem to operate very satistac- 
torily in babbitt bearings at ordinary clearances 
However, with some types of bearings, the newer 
harder types, some extra precautions should be 
taken to set up the bearings with a little extra 
clearance. In copper lead bearings, for example, 
it is a good practice to allow .002 in. to .004 in 
extra clearance. Where this is done, sprayed crank- 
shafts operate for very long periods without trou- 


ble in this type of bearing. 


Lately there has been some interest in aluminum 
bearings. Metallized crankshafts have run into 
some difhculties here. If trouble ocurs, it is in the 
running-in period. Once past that point, metal 
lized shafts have operated very successfully in 
aluminum. For example, cranks run in in babbitt 
bearings have given no trouble at all when alumi 
num bearings were substituted for the babbitt ones 
The cause of this problem is not fully understood 
although it seems reasonable to believe that alumi 
num, being a very high coefficient of friction metal 
may have greater tendency to seize in the early 
stages of operation. The obvious answer is to 
avoid aluminum bearings with metallized cranks 
until the matter is better understood. 


Cylinder Liners 
Preparation of cylinder liners for metallizing is 
quite as important as on crank throws and mains. 
In fact, the strongest method of bonding should 
always be used. Any shrinkage of the sprayed 
metal will work against the bond on inside diam 
eters, where it helps the bond on the outside. The 
square threading and rotary shaft tool method is 


the best, without doubt. 


It is an excellent idea to preheat the liner to 
around 400° F., too. This permits the coating and 
the liner to shrink at about the same rate, and a 
much tighter bond results. Heating has been done 
successfully with a torch, applied to the outside of 
the liner while it revolves in the lathe. The torch 
is moved across the surface and a certain amount 
of heat built up before the spraying is started. 


In spraying, it is generally necessary to use an 
extension on the gun. On small diameters, a 45 
angular air cap is mounted on the end of the ex 
tension. This permits the nozzle of the gun to 
remain 5 in. to 6 in. away from the work surface 
and prevents overheating. Spraying should not 
generally be attempted where the nozzle will be 
less than 4 in. from the work surface; .80 carbon 


steel or the medium-chrome, medium-carbon stain 
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less steel should be used for liner work. Their 
low shrink helps greatly, and their hardness and 


wear resistance make them serviceable for longer 
periods of time. 


Pistons 


Diesel engine pistons have been rebuilt very suc 
cessfully. They present no particular problem 
Here again, square thread and rotary shaft tool 
preparation are the recommended method. 
Straight grooves should be cut about 14 in. in 
from the edges of the lands and spaced about like 
a 14 thread. The electrical bonding method pre- 
viously described, applied over grooves or threads 
produces a good bond, particularly over narrow 
lands. 


The illustration at the head of this article shows 
a piston from an Ingersoll-Rand diesel locomotive 
being metallized. Preparation here was the square 
thread and shaft tool. Final machining of the 
metallzed iron coating was done with Carboloy 
tools. Such tools, operating at fairly hign speeds 
and set just above center to produce a burnishing 
effect, give sprayed metal a very high finish. 

In this case, ring grooves were metallized as well 
as the lands and the body of the piston, so that 
thinner, more efhicient rings could be used. This 
assures a better seal and less blow-by. For those 
who have older diesels, here is a possibility of not 
only rebuilding the worn parts, but bringing the 
unit up to more modern high compression and 
ethciency during operation. 


Valve Stems 


Diesel valve stems which have been restored to 
service by rebuilding with medium-chrome, medi- 
um-carbon stainless steel. Besides giving a hard, 
wear-resistant surface, this metal has excellent re- 
sistance to sulphur gas pitting. Many sizes of valve 
stems have been done over the years for stationary 
engines, fishing boat engines and other types. 


An excellent way to prepare these is the applica- 
tion of the sprayed self-bonding undercoat. This 
makes a good bond for the stainless steel. Care 
should be taken to clean the surface thoroughly 
before applying the undercoat. as it will not ad- 
here to anything but a clean surface. 


Other Applications 


There are other parts besides these common ones 
for metallizing. Figure 4 shows a tractor oil pump 
drive shaft being metallized with stainless. Shaft 
work of this kind is pretty straightforward metal- 
lizing work. Wrist pins are something more of a 
problem due to their hardness, but the electrical 
method and the self-bonding undercoat are both 
applicable to hard base metals. 


There is another possibility for wrist pins. A hard- 
facing material has recently been developed for 
metallizing application. It comes as a powdered 
metal made up into wire through the use of a 
plastic binder. When sprayed, the plastic volatilizes 
and disappears, leaving the metal alone on the 
work. The material is sprayed like any other 
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metallizing wire, but feeds a little slower through 
the gun without causing any inconvenience. 


Once sprayed on, the coating is heated to about 
1900° F., which fuses it to the base and makes a 
homogenious and very hard coating. Heating is 
often done with a torch while the work is rotating 
in the lathe. The torch is run over the surface 
lightly several times until it is heated to about 600° 
to 1000°. Then the torch is moved to within about 
14 in. from the surface, starting at one end, and 
moved along as fast as the coating becomes fused. 


The fusion point is easy to recognize, for the coat- 
ing takes on a shine or gloss as soon as this point 
is reached. Fusing causes the coating to shrink 
about 20%, so an allowance must be made for this 
in the spraying. Don't cool such parts too fast, 


as they may crack. 


The hard-facing metal can be ground with a green 
grit silicon carbide wheel. Carborundum Company 
has made tests on this material and recommend 
their number BC36-K6-VE Silicon Carbide vitri 
fied wheel using a coolant consisting of 1 part 
soluble oil to 60 parts water. Work speed should 
be about 27 surface feet per minute and wheel 
speed about 6400 surface feet per minute. For 
minimum stock removal but better finish, they 
recommend their C60-K6-VE wheel. 


Finishing Sprayed Metals 


In finishing sprayed metals, it’s always a good idea 
to use cemented carbide tools such as Carboloy or 
Vascoloy-Ramet. Machining speeds can be higher 
with resulting savings in time and better finishes 
Tools should always be set slightly above center, 
as the burnishing effect helps the finish too. 


In grinding sprayed metals, don't attempt to use 
standard wheels. They fill up too rapidly. A fairly 
coarse grain, low bond strength wheel is much 
better and less redressing is necessary. 


Conclusions 
It will be of interest to our readers to note that 
metallizing has long since served its apprenticeship 
and is an accepted method for carrying out eco- 
nomical mechanical maintenance by the re-build- 
ing of parts that would otherwise have to be 
replaced at a very much higher cost. 


Many people have been under the impression that 
while it certainly offered prospects of low cost 
repairs, the process was not sufficiently developed 
to warrant its extensive use. 


This is not true and wit hthe advent of new im- 
proved methods such as the low-pressure gun, 
metallizing has become common practice in many 
industries where low cost maintenance work is of 
paramount importan,- 


For example, one of the most widely used mechani- 
cal parts is the roll. While all rolls cannot be 
metallized, it is certain that a large proportion can 
be so repaired, and, in fact, many are being 
repaired in this fashion. 


As further evidence that metallizing can be suc- 


cessiully carried out in diesel maintenance, it 
should be noted that many of the parts metallized 
in machine and metal working parts, power plants. 
textile mills, etc., are of a very similar nature to 


those mentioned in this article. 


The following list gives a few of such parts: 


Name of part Metal used 


Agitator shafts Stainless steel. 


Armature shafts. .10 carbon steel. 


Compressor crankshafts. .10 or .80 carbon steel. 


Compressor pistons. .25 carbon steel. 


Compressor piston rods. 80 carbon steel or 


stainless. 


Pump packing sleeves. Hard stainless 


Turbine rotor shaft 


packing areas. Hard stainless 


Roll journals. 10 or .80 carbon steel. 


Stamping press crank 
shafts. Hard stainless 


Motor Shafts Carbon Steel 


Gate Valve Stems Stainless Steel 
Metallizing is really coming into its own tor the 
rebuilding of worn diesel engine parts. Those who 
are not altogether familiar with the process can 
well afford to investigate it further. 


Those who are familiar with this modern “put- 
ting-on" process may reap even greater dividends 
by reviewing the situation and looking for more 
places where metallizing may be the answer to 
wear, lubrication or the problem of too many odd 
sizes. 


The photographs used in this article are through 


the courtesy of Metallizing Engineering Company, 
Inc., Long Island City 1, N.Y. 


Figure 4. Spraying stainless on tractor oil pump drive 
shaft. 
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TOMORROW'S DIESEL SERVICEMEN 


EDITOR’S NOTE: The need for trained Diesel 
service personnel has been:accentuated since the 
war. Several Diesel engine manufacturers have in 
stituted training programs to alleviate the short 
ages within their own dealer organizations. The 
Michigan Diesel School, Inc., is helping to provide 
a solution to the shortage of trained mechanics 
which confronts the industry. The apprentice 
system of training men for any industry ts out 
dated. Few individual manufacturers and distribu 
tors can devote the time and personnel to train 
ing competent Diesel service help. 


; country today is going through the great- 
est educational boom in its history. While the uni- 


versities and colleges are swollen with students 


Partial view of engines division at Michigan Diesel School showing students di 
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in quest of higher education, there are a number 
of students with a practical eye to the immediate 
future, who prefer to learn a trade that will pro 


vide a short-cut to a better job and better wages. 


[his group is composed largely of veterans who 
are taking advantage of educational training un 
der the G.1. Bill of Rights. The student, going to 
the trade school, means business and wants fast 
practical training in an industry that will give 
him a future at a good hourly wage. He wants 
this training in an industry that is not over- 
crowded so that he will not face keen job com- 


petition. He seeks this training in a sound well 
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staffed school, specializing in a practical trade; 
such a school, for instance, as Detroit's Michigan 
Diesel School, Inc. 


Students at this school receive complete all-around 
training in diesel engines and truck maintenance. 
They not only learn the “why and how” but get 
practical “learn-by-doing” experience by actual 
shop practice on late diesel and truck equipment 


under actual service conditions. 


't is the aim of the school to meet the demand 
in today’s industry for men well trained in 


theory as well as practical working knowledge. 


Each student must completely rebuild, start and test a diesel. 
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Therefore, the course covers the basic principles 
of the diesel engine, design, construction, type, 
application, preventive maintenance, supervision, 
operation and the actual shop practices of com- 
plete unit and component parts rebuilding 


Training comprises 34 weeks of intensive class 
and shop instruction, including 40% theory and 
60°, practice. Classes are held 5 hours a day, 5 
days a week. Instruction is acquired in many 
phases. Each department is headed by an instruc- 
tor especially skilled in the phase he is assigned 
to. These instructors are chosen from top flight 
diesel service maintenance and repair men, whose 


names and experience are well known. 


Visitors are impressed by the elaborate layout 
of modern diesel equipment used. The embryo 
student is thoroughly trained in the fundamentals 
of welding. He is given an opportunity to get 
practical experience on acetylene and electric arc 
welding equipment. Later he will apply this basic 
training to diesel installations and repairs. The 
use of precision instruments, micrometers, dial and 
surface gauges, etc. are taught as is practical 
application of these instruments in the shop on 
various engine parts. 


Also included in the basic phase of training are 
transmissions, final drive units and other units 
that are used in conjunction with diesels. To 
complete the students’ orientation in the basic 
training division, time is spent on various units, 
such as all types of injection equipment—gov- 
ernors, blowers, superchargers, water pumps, and 
electrical systems. The student disassembles, re 
assembles, tests and trouble shoots each and every 


particular unit. 


From this point on the course is devoted to train 
ing on the disassembly, assembly, testing, trouble 
shooting and maintenance problems of all popu 
lar makes of diesel engines. The student makes 
final tests of loading an engine under actual op 
erating conditions, where he has to tune it to 
pull a full required load. 


Class room instruction includes the latest in vis- 
ual aids. These include lectures, demonstrations 
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Students making final power test on a diese! engine. 


by blackboards, charts and cutaways. Working 
cutaways of actual units are a popular visual aid 
in this school. Prominent, too, in the school’s 
curriculum are the best and latest in motion pic- 


tures and slides as reproduced by the industry. 


The objective of the course is to give the student 
practical all-around training so that he is equipped 
to operate and service, install and repair all 
types of diesel engines. He become intimately fa- 
miliar with the sizes, appearances, kinds and 
functions of parts and assemblies of most leading 
engines and equipment in use today, Among the 
engines on which the student receives actual ex- 
perience are Buda, Cummings, Hercules, Fair- 
banks-Morse, Dodge, Mack, G.M.C, and Shepherd 


and Hill and others. 


Fuel injection systems of all types are given 
special emphasis in the course so that the student 
has a thorough understanding of the injection 
systems’ functions. Test stands for injectors and 
calibrating of pumps are used by the students 
to test units after rebuilding. 


\ unique phase of the course at the Michigan 
Diesel School is the truck maintenance section 
Ihe time in this division is allocated to the re 
moval, repair and replacement of truck engines 
These truck units are completely disassembled and 
assembled. After re-installation the engine is 
started and tuned up for final inspection. In 
cluded in the truck phase of the training is work 
on transmissions, clutches, rear axles, drive shafts, 


steering gears and brakes. 


In the final phases of the course each student is 
required to disassemble and assemble each dif 
ferent make of engine, start, test and trouble shoot 
various pre-set problems. Final tests consist of 
starting and testing an engine with a load. ‘The 
object for the student is to locate and repair 
all malfunctions until the maximum horsepower 
of the engine can be obtained. Recordings are 
made of the horsepower, speed, exhaust, tempera- 
ture, exhaust smoke, balanced load and water tem 
perature 


Not only does the student learn the correct as: 


Checking and calibrating fuel injection equipment under the 


watchful eye of an instructor. 


sembly sequence, trouble analysis and servicing 
techniques but he learns the use and care of tools, 
gauges and testing equipment throughout the 
course. Emphasis is placed on using the proper 
tools for a job. Approved recommended kits of 
tools are furnished to the many veteran students 
in training under the G.I. Bill. They become the 
veteran's property upon completion of his train- 
ing. This provides him with the tools with which 


to go to work upon receiving his diploma. 


Students are required to complete each job as 
scheduled and be graded on their work before 
their next assignment. Progress must be satisfac- 
tory or the student is not recommended for fur- 
ther training. On the completion of each course, 
competent graduates are recommended for work 
in the industry. Many employers look to the 
school regularly for graduates to supplement their 


existing staff. 


One of the most serious difficulties met in the past 
by the diesel industry has been the complaint of 
the lack of skilled diesel operators and mainte- 
nance men. In some localities this has not only 
occasioned operational difficulties in existing in 
stallations but has heightened sales resistance as 
plant executives have sometimes hesitated to ac 
quire diesels through fear of being unable to secure 
the necessary trained men to run them. 


By giving a complete and practical training in 
diesel operation and maintenance, such schools as 
that described in this article are going far to 
remedy this situation, Diesel plant owners know 
that a man who has successfully completed such a 
course will be capable of successfully taking care 
of their engines. The mere fact that such men 
have undertaken such a strenuous course also indi- 
cates that they have all-important interest in 


their chosen field. 


Farl Carsten, General Manager of the Michigan 
Diesel School, Inc. invites distributors, dealers, 
fleet owners, garage owners, who are looking for 
capable men, to call upon the school. Mr. 
Carsten also extends an invitation to all interested 
in the diesel industry to visit this modern school. 
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BRITISH-BUILT DIESEL-ELECTRICS 


FOR EGYPTIAN RAILROAD 


W. feel that this description of the mechan- 


ical equipment of a British-built Diesel-Electric 


locomotive will prove of interest to our readers. 


The Egyptian State Railways have, in the last few 
years, undertaken a considerable program of 
replacement of steam rolling stock by Diesel-elec 
tric units, and among the orders placed in Great 
Britain was one for 15 Diesel-electric switchers, 
all of which have been despatched and satisfac 
torily set to work, and another for twelve 1600 
h.p. Main-line passenger locomotives. Of the lat 
ter, the first unit is currently being shipped to 
Egypt, while the remaining locomotives are in 
the course of construction. Further orders have 
also been placed with The English Electric Com 
pany for similar equipment. 


The relatively wide loading gauge permissible on 
the Egyptian State Railway has enabled the com- 
pany's designers to achieve an internal layout for 
the 1600-h.p. main line locomotive described here 
in which there is ample room for access to all parts 
of the gear, and the disposition of the fuel tanks 
on the underframe has meant that adequate and 
unobstructed walking ways are provided from end 
to end. Except for the two driving cabs, which 


are cut off by hermetically-sealed doors, there is no 


By WILL H. FULLERTON 


bulkhead anywhere in the engine and no sepera 
tion into individual compartments. The engine is 
a 16 cylinder, V-type, 4-cycle, turbo-charged diesel, 
with a rating of 1600 h.p. Specially developed for 
railroad service, it was used on the first two Main- 
line passenger locomotives on British Railways in 


the early part of 1948. 


The cylinder bore is 10” and the piston stroke 
12”. Individual fuel pumps are operated through 
roller followers from two high level cam shafts, 
and these are arranged in outboard fashion along 
each bank of cylinders. Monobloc construction is 
employed for the cylinder jackets and crank case, 
with two high grade iron castings joined trans 
versely. The cam shafts, which are built up in rela 
tively short lengths to facilitate removal, are 
housed in compartments formed in the upper 
portion of the combined monobloc casting and 
are driven from the fly-wheel end of the engine by 
means of spur gearing and triplex roller chain. 
The bedplate, which is a single casting, has trans- 
verse webs forming housings for the nine main 
bearings, while the lubricating oil sump is incor 
porated as an integral part. 


The generator body is bolted and registered to an 
extension of the bedplate at the flywheel end. 


The crank shaft is hardened and tempered and 
runs in sleeve type metal bearings having steel 
shells. A vibration damper is fitted to the free 
end of the crankshaft, and a drive is taken from 
this point for the lubricating oil, water and fuel 
transfer pumps. The water and lubricating oil 
pumps are in duplicate, each water pump serving 
one bank of cylinders. Oil is drawn from the en- 
gine sump by one pump and is circulated through 
the oil radiator, while the second pump takes the 
oil from the radiator circuit and delivers it 
through filters, to the crank shaft main bearing 
Forced lubrication is also applied to the cam shaft 
bearings, cam shaft drive and pump drives, while 
the valve gear is lubricated at reduced pressure. 


Ihe engine governor is driven from one of the 
cam shafts and is mounted on the fly wheel end 
of the engine. Regulation of the fuel pumps is 
obtained by a servo-piston operated from the 
lubricating oil system. In the event of a failure 
of oil pressure, the engine is automatically stop 
ped. The four exhaust gas turbo-chargers are of 
British Brown Boveri manufacture, and each 
serves four cylinders. Self-contained automatic 
lubricating systems are installed for these com 
ponents, which are thus lubricated entirely inde 
pendently of the engine system. 


English Electric Company's 1600-hp diesel-electric locomotive for Egyptian State Railways. 
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tive. Note turbo-chargers. 


ENGINE AUXILIARIES 

Engine starting is accomplished by motoring the 
main generator from the storage batteries. An in- 
terlock is so arranged that the starting connec 
tions cannot be made until the requisite oil pres 
sure has been built up in the engine lubricating 
system, by the operation of a motor-driven prim- 
ing pump. An over-speed trip device is employed, 
which automatically stops the engine if it should 
exceed a predetermined rate of rpm. In the air 
delivery manifold from the turbo-chargers there 
is a fuel limiting device which automatically re 
duces the maximum power developed by the en 
gine should a turbo-charger fail. Combustion au 
for the diesel engine is taken in through filters 
in the side of the cab and is ducted to the intake, 
the ducts being cross connected to ensure a sup 


ply of air under all conditions. 


Specially large radiators, in view of the semi 
tropical conditions under which the engines will 
have to operate, are provided in each bodyside. 
The radiator fan is placed in an opening of the 
root on the centerline of the engine, and ex 
hausts through a grille at the top. Speed of the 
fan motor is controlled by relays and thermostats. 
The engine is situated centrally with generator 
directly coupled to one end, while the auxiliary 
generator is outboard mounted on the free end 
of the main generator. The main generator is a 
single bearing machine, and is directly coupled 
to the engine crank shaft. It is provided with two 


separately-excited field windings and a series de 
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End view of engine installation on Egyptian State Railways Locomo- 


compounding winding, which is also brought into 
use when the generator is motored from the bat 
tery for engine starting purposes. 


The wheel arrangement is of the 1LA-Do-Al type 
with six axle-hung nose suspended traction motors, 
driving the motored axles through single reduc 
tion spur gearing. Pairs of motors are connected 
permanently in series, and are of the D.C. series 
wound reversible, forced-ventilated type. Roller 
type armature bearings are used, arranged tor 
grease lubrication, while the nose-suspension beat 
ings are of the sleeve type with oil lubrication; 
vinions of nickel steel, case-hardened and ground 
are used, and the gear wheels are constructed of 


carbon chrome steel. 


The main control trame is mounted length 
wise adjacent to the engine at the generator end 
and consists of electromagnetic and electric-pneu 
matic contactors and relays. It is mounted in a 
single dust-tight cabinet. The auxiliary generator 
provides power for the two traction motor blowers 
the control circuits, battery charging, the com 
pressors for the locomotive brakes, the exhausters 
for the vacuum brake tor the train, locomotive 


lighting. and similar auxiliary purposes 


The radiator fan motor is supplied with power 
from the main generator, [he traction batteries are 
of the lead acid type and are of 200 amp hr. capac 


itv. They are neatly stowed away in accessible 


compartments at floor level. 


The |6 cylinder V-type, 4-cycle, turbo-charged diesel engine and generetor. 


Au for the main generator and auxiliary gen 
erator is taken in the same way as that for the 
combustion air for the main engine—through 
louvers and filters. The waction motor air supply, 
taken in the same manner, is then forced by the 
traction motor blowers to the respective motors 
via metal ducts terminating in flexible bellows at 
the motors. Air expelled from the generator passes 
out into the engine room where it leaves the cab 
through roof louvers which are equipped with con 
trollable shutters which, in the case of a sand 
storm, can be closed on one or the other side of 


the locomotive 


\ feature of the dry filters is that they can be 
easily cleaned while the locomotive is in service 
which greatly facilitates maintenance. It will be 
realized that due to the possibility of sand storms 
great care had to be taken in the design and layout 
of au passages in order to preclude sandy con 
tamination of working parts and consequent break 


down 


All the oil engines and clectrical gear for the 
twelve locomotives are being constructed by The 
English Electric Company, who are the main con 
tractors. The mechanical portion of the locomo 
tive has been designed jointly by The English 
Electric Company, and the Vulcan Foundry Lim 
ited, the latter Company having provided the de 
tailed design of the running gear and main frame 
Six of the locomotives are being built and erected 


in each company’s works. 
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The END 457, the diese! engine that pulled the truck 
unit the first lap of the tour, is rated at 110 hp. at 
2200 rpm. 


A UNIQUE mobile exhibit, at present on a 
five month tour with Mr. A. G. Crockett, director 
of market research for Mack-International Motor 
Truck Corporation, in charge, made its original 


appearance in New York recently. 


\ Mack die.el-engined tractor pulling a semi 
trailer in which three entirely new diesel models 
were shown, the END 457, 519 and 672, was the 
main attraction. Mack is directing these three 
diesels particularly toward tractor-trailer combina 
tions, 40,000 pounds G.C.W. and up—a range 


which enables the company to offer diesel-engined 


The END 672, largest of the three new diesels exhibited. units to meet any legal requirement of any state 


has a rating of 165 hp. at 2000 rpm. of the Nation. 

Yo haul the Mack exhibit on its first lap of the 
trip, Mack is using one of its EHT tractors driven 
by an END 457 diesel engine which is rated 110 
horsepower at 22000 rpm. Later on in the tour 
this tractor will be replaced by a Mack EQT 
tractor driven by the company's END 510 diesel 
engine with a rating of 135 horsepower at 2200 
rpm. The complete trailer-tractor unit is 44 feet 
overall in length, and can attain a speed of bet 
ter than 60 miles per hour at 40,000 pounds gross, 
enabling it to keep up with passenger car trafhc 
on the open highways. The END 672, largest of 
the three diesel engines exhibited, has a rating 


of 165 horsepower at 2200 rpm. 


. Pulling the traveling unit on the last part of the tour is this 
END 510 diesel engine which is rated at 135 hp. at 2200 rpm. 


The Mack diesel-engined tractor pulling a semi-trailer _—- three entirely new diesel models are shown throughout 
trip. 


MACK’S MOBILE 
DIESEL EXHIBIT 


Also displayed in the trailer is an exploded 
END 672 working diesel engine, and an END 
457 complete as it comes off the production line 
as well as a working model of the Mack Mono- 
shift transmission to show the speed and grade 
ability of the EQT diesel-driven tractor with over- 
geared transmission. A panel with cut-away sec 
tions of the complete Mack diesel fuel injection 


system is also displayed. 


Controlled fuel distribution on the Mack diesel 
engines is obtained by an American Bosch mul 
tiple-unit type fuel to all cylinders achieving 
uniform power strokes without wasting fuel. The 
governor working in conjunction with the fuel 
injection is a Woodward. A Leece-Neville is used 
for the starting motor and the generator is a 
Delco-Remy. Fuel oil is filtered through a Puro 
lator radial fin type micronic filter. The air brake 
is a Bendix-Westinghouse product. 


Another of the Mack diesel features is the variable 
and automatic injection timing which is syn- 
chronized to the speed of the engine provided by 
the Synchrovance, a Mack development. The re- 
sult is available power and torque at all speeds, 
with minimum peak pressures and less combustion 
shock, which produces a smooth running engine. 


Final scheduled stop for the tour of this diesel 
tractor-trailer is the annual meeting of A.T.A. to 


be held in Boston in October. 
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Walseal’ products 


and be certain 


—the FACTORY INSERTED Ring insures FULL PENETRATION 
of the Silver Alloy ...a perfect joint 


Today, contractors ... builders... archi- 
tects are using brazed connections, in 
ever increasing numbers on their brass 
and copper pipe runs. However, they 
must be certain that the correct brazing 
alloy is used; that the joint has penetra- 
tion of alloy up the shoulder of the fitting. 

That’s why more and more are turn- 
ing to Silbraz® joints made with Walseal 
valves, fittings and flanges which assure 
the proper amount of alloy with no waste. 
They know that the finished joint not 
only will withstand hydrostatic pressure, 
but it will also withstand terrific impact 
and vibration — in fact, no correctly 
made Silbraz joint has ever been known 
to creep or pull apart under any pressure, 


shock, vibration or temperature which 
the pipe itself can withstand. 

Furthermore, it is a relatively simple 
operation to make a Silbraz joint — no 
heavy scaffolding need e erected ... just 
cut the pipe, flux, assemble, then braze, 
following the technique recommended by 
the Walworth Company. A silver braz- 
ing alloy — FACTORY INSERTED — 
in each port flows out when heated with 
the oxyacetylene torch, making a joint 
that is stronger than the pipe itself ...a 
one-hand operation, with the mechanic 
out of the path of the deflected heat — at 
all times. 

For full information about Silbraz joints made 
with Walseal products, write for Circular A-1, 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y¥. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE 
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A few points about what should be done and what 
one operator did to drastically lower his operating 


cost. 


| | en powered equipment has gone a long 
way in reducing the cost of digging coal and iron 
and hauling dirt to build|roads and dams. The 
very fact that diesel engines are used today almost 
exclusively in such equipment proves beyond a 
doubt that they have set the pattern for lower 


cost of operation. 


When this transition period started, changing from 
steam and gasoline engines to diesel, a big step 
was taken and the resulting savings in operating 
costs were not made in pennies but dollars. If a 
new source of power is found that would make 
as big a step as the diesels did, then we could 
expect the diesel to be discarded in its favor, but 


not until then. 


Right now there is no such prospect, so the crumbs 
of bad operation, poor application, etc., that have 
been dropped along the way must be picked up 
and put together to make a better loaf of this 
marvelous Diesel Power Plant. 


There has been and still exists a lot of resistance 
to the higher original cost of the diesel powered 
equipment and it is justified, providing the original 
investment is the only consideration. 


It no doubt can be safely said that the operator 
who does not have sufhcient hours of operation 
per year to amortize the extra original investment 
iy justified in his resistance and to help him, as 
well as the big operator, it is the duty of those 
with the know how to exploit every angle of oper 


ating cost. 


Fhe diesel engine and equipment manufacturers 
have been and still are doing an excellent job to 
bring these prices down but paralleling this work 
the actual operating costs must be carefully studied 


to justify the present invesment. 


To cut the cost of operation it becomes necessary 
to find and develop new methods, things that have 
not been done before. and broaden the use of 
those that are already known. Looking back over 
the old operating records will show that the cost 
of operation, when the diesel was first inroduced, 


was far more than it is today, so there is no set 


Lower Maintenance Cost 


H. G. Smith's back- 
ground in diesel en- 
gineering renders his 
articles of great in- 
terest to those engag- 
ed in operation and 
maintenance of high- 
speed engines. From 
the Springfield, Ohio, 
Technical and Engi- 
neering school, he 
entered the Foos Gas 
Engine Company, 
Springfield and later, Springfield Motor Truck. 
With this experience behind him, he joined Her- 
cules Motors Corporation where he was chief 
engineer for many years being with them when 
their diesel program was started. Executive engi- 
neer for Buda during the last ten years, he re- 

cently resigred to take up consulting work. 


standard unit of operating cost. The standard of 
today will not be good enough tomorrow. 


Some operators may have the edge on their com 
petition and for this very reason compel a com 
petitor to examine his operating cost. In the 
process of trying for a reduction a lower unit cost 
of operaing is established. Hf an operator sits back 
and waits until some other fellow develops cheaper 
methods and then just follows suit, he will find it 


difhcult to keep up with the parade. 


The most progressive operator in any particular 
held is usually the one that establishes the standard 
and the others must try to equal him. History, 
however, will show that this leadership has a 


tendency to shift quite rapidly. 


Fach operator can do his share if he continually 
examines his operation. not necessarily from his 
cost sheets, but from the actual operating view 
point. The great difhculty is to actually spot the 
‘parasites’ that eat away the profit. Those that 
are quite obvious and easy to overcome are not 
the troublesome ones because they can be corrected 
too easily. Hf real progress is to be made the ones 


below the surface are the ones to be attacked. 


In the August issue of DIESEL PROGRESS there 
is an article on “Preventive Maintenance” suggest 
ing some things to be studied to reduce mainte 
nance costs. On page 54 there is mentioned, that 
one operator in the Mesabi Iron Range, reduced 
his operating cost by installing recording instru 


ments on his fleet of trucks. He had approximately 


CONDUCTED BY H. G. SMITH 


one hundred trucks bringing iron up out of the 
pit, which required about 90 drivers. His labor 
market was of the usual caliber and he had to use 
what was available. Very few men had any pre 
vious experience and consequently his “unavoid 
able accidents” were extremely high. He classed 
those failures that were unexplainable as “un- 


avoidable accidents.” 


\ tabulation was made by truck and driver num 
ber, listing all failures such as engine, clutch, axle, 
transmission and tire changes, etc. By coordinating 
these failures to the driver he decided that he had 
two classes. He separated them into Class A and 
Class B. He arbitrarily set 20° as a maximum 
down time for a good operator and found that 
85°, were Class B and only 15°; could be given 


the Class A rating. 


He watched those drivers that were having the 
most failures, but he still could not find out why. 
Failures indicated that overspeeding was the major 
cause but no positive evidence was obtained to 
prove it was true. Warnings were issued about 


overspeeding but the trouble continued. 


Sealed recording instruments were decided upon 
and installed on each vehicle. The drivers were 
not told exactly what the instruments would show. 
Immediate improvement, however, indicated that 
some of the drivers knew what they were. Others 
apparently didn't care as shown by the charts 
studied after the first week. Some charts which 
showed overspeeding were selected and the entire 
group of drivers were called into a meeting. The 
bad and good charts were projected onto a large 


screen to be seen by the drivers. 


Overspeeding on the down grade into the pit was 
clearly shown. By comparing the charts with the 
records of the maintenance crew it was discovered 
that the unusual accidents and failures were defi- 
nitely tied to overspeeding. These classes were 
continued weekly and by doing this one thing his 
percentage of bad to good drivers actually reversed 
itself in 3 months. The chart “A” shows the grad- 


ual change between the two classes. 


In cooperation with the engine and truck manu- 
facturers he gave his men a weekly lecture along 
with showing them the change in their daily charts. 
Part of one of these lectures is worth repeating 
below and we give it without change. 


ind now please turn to page 62 . 
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IMMEDIATE 
DELIVERY 


UNIT CAPACITIES 
10 TO 1420 KVA 


A.C. 50 AND 60 CYCLES 
ANY VOLTAGE 


Write or wire today for bulletins and complete 
information regarding these fine fully guaranteed 
DIESEL ENGINE GENERATING UNITS. 


SCHOON MAKER 


54 CHURCH STREET NEW YORK 7, NEW YORK 


Plants and Warehouses: Jersey City, N. J., Sausalito (S.F.), Cal. 


P. OLYMEER?S 43 engines 
equipped with HONAN-CRANE 


Honon-Crone oil purifiers ore installed on twenty-five 300 hp 

Worthingtons and Ingersoll-Rands, and eighteen 800 hp Ingersoll- 

Rands by Polymer Corporation, Sarnia, Ontorio, Conada. 
Engineer C. P. Ambler maintains a continvoys 24-hour operating 


schedule, with no crankcase changes. Time bets engine over- 
houls has been extended by 5,000 hours. 

For full information on low cost purification of diesel 

fuel and lube oils, write to 202 indianapolis Avenve, 


OIL ENGINEERING 
HONAN-CRANE CORP. 


A Subsidiory of HOUDAILLE-HERSHEY CORP. 


Lebanon, Indiana. 


Boch h Industrial | Co., 7000 Bennett St., Pittsburgh 8, Po. 


Send me literature checked 
Product Leefiet 613 on Bacharach Nozzle Tester, 
_ Technical Bulletin on testing and servicing fuel injectors. 


Nome 


Company 


Street 


City ond State 


Diesel NOZZLE TESTER 


This nozzle tester is manufactured with the 
tools and under the patent rights formerly 
owned by Aircraft & Diesel Equipment Corp. 
It is identical to the ADECO Nozzle Tester 
Model PH-25. 

We can make immediate delivery of com- 
plete units, as well as of all spare and re- 
placement parts for ADECO Testers now in 
use. We also will service and repair promptly 
all Nozzle Testérs previously sold by Aircraft 
& Diesel Equipment Corp. 

A wide selection of nozzle connectors and 
fixtures is available for making every recom- 
mended service test on all makes, types and 
sizes of Diesel nozzles and injector units. 


For further information fill in and return coupon today. 


BACHARACH INDUSTRIAL INSTRUMENT CO. 


7000 BENNETT STREET - PITTSBURGH 8, PA. 
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“Overspeeding down grades and using the engine 


as a brake is causing a tremendous loss. Too many 
of you drivers don't realize that a diesel engine 
always has a wide open throttle so far as the air is 
concerned, When you are sliding down a hill on 
grade in gear, the cylinder head is being blasted 
with a tremendous amount of cold air and cooling 
it off after it has been heated to a high degree 
going up the grade. These sudden and drastic 
changes cannot be tolerated by a piece of cast 
iron or steel. The condition is bad enough when 
operating at normal speeds and becomes a very 
serious matter when the engine is run beyond its 


rated speed.” 


“Crankshafts and bearings are also subjected to 
abnormal stresses and loads under these conditions. 
\ properly counterbalanced crankshaft will keep 
itself in line when the engine is firing, but when 
the engine is being driven by the vehicle it is not 
firing and the connecting rods and pistons are 
trying to fly off. Excessive loads are imposed upon 
the shaft and bearings that cannot be absorbed. 
Such a condition can only result in crankshaft and 


bearing wear.” 


“At these excessive speeds the valves are jumping 
up and down at a terrific speed and at times they 


will be hit twice before they ever land back on 


New General Motors Diesel 
Lecomotive Plant for Canada 

TROLL —General Motors will begin the con 
struction immediately of a Diesel-electric locomo 
tive plant in Canada, it was announced today by 
C. E. Wilson, president. 


Options have been obtained covering a 210-acre 
tract of land at London, Ont., where a plant with 
226,000 square feet of floor space will be built, 
with plans for later expansion. The plant will 
employ about 1,000 persons at capacity and will 
draw parts and materials from many Canadian 
sources. It will have a capacity of one Diesel 
‘lectric locomotive per day and will build locome 


tives for all classes of railway service. 


The plant operation and the distribution of loco 
motives produced in Canada will be by a new 
subsidiary of General Motors to be known as 
General Motors Diesel, Ltd. The Canadian sub 
sidiary will work clos« cooperation with the 
Electro-Motive Division of General Motors, build 
ers of Dieselelectric locomotives in the United 


States with its principal plant at La Grange, Hl. 


“The object of the move,” said Mr. Wilson, “is 
to make available to Canadian railways modern 
and efhcient motive power of the same type that 


has proved advantageous to American railroads 


“There is every reason to believe that the pro 
duction of Diesel locomotives in Canada will bring 
substantial benefits to Canadian railways. In the 
United States, the railroads are actively carrying 
out a program of extensive Dieselization, as indi 
cated by the April, 1949, Interstate Commerce 
Commission power reports which show Diesel loco 


motives supplying the motive power for 47.5 per 


CLASS B 


CLASS A 


nN 


Chart A 
Drivers’ rating 


PER CENT RATING 


START 1 MO. 


their seat, and when they do, the force is so great 
it will cause the stems and heads to be fractured. 
These failures do not always show up immediately 
so you don't realize what is happening but sooner 


or later a costly failure occurs.” 


This lecture was typewritten and distributed to 
each driver and when a new man was hired, he was 


shown the charts and given a copy of the lectures. 


cent of the yard switching hours, 31.5 per cent of 
the freight gross ton miles and 47.5 per cent of the 
passenger train car miles. By comparison, the use 
of Diesel power in Canada, with its great distances 
and weather extremes, will be even more benefi 


cial to the railroads. 


In addition to the benefits to the railways, the 
move will increase employment and the purchase 
of material and parts by General Motors Corpora- 


tion in Canada. 


“Another important advantage to the Canadian 
economy which will resul) from the use of Diesel 
power will be the use of the products of the great 
oil fields in the province of Alberta, which we 
understand are sufficient to meet all Canadian re 
quirements for Diesel fuel oil and other petroleum 


products.” 


Selection of E. V. Rippingille, Jr., to be president 
and general manager of the new subsidiary has 
been announced by C. E. Wilson, president of 
General Motors. Mr. Rippingille was manager of 
plant No. 2 of General Motors Electro-Motive 
Division, near Chicago, until Aug. 1. 


Mr. Rippingille, who is among the youngest of 
General Motors operating executives, was born in 
Brooklyn in 1910. He literally grew up in General 
Motors. His father, Edward V. Rippingille, is at 
present assistant general manager of the Research 
Laboratories Division of General Motors and has 


been employed by GM for 25 years. 

When the younger Rippingille finished his educa- 
tion in Detroit, he entered the General Motors 
Institute at Flint, Mich., where he received training 


as a mechanical engineer. Since then he has had 


a wide range of experience covering many phases 


2 MO. 3 MO. 


This operator had overcome one of the most seri 
ous things that, today, plagues the on-the-highway 
as well as the off-the-highway truck owners. The 
results were so satisfactory that other operators 
heard about what had been accomplished and they 


became interested. 


Every operator can and should look for similar 
conditions in his diesel installations. 


of manufacturing. After leaving GMI, his first 
connection was with the Cleveland Diesel Engine 
Division of General Motors. He joined the Electro- 
Motive Division in 1937 as a foreman, later was 
assistant master mechanic. He became assistant 
factory manager in 1942 and manager of plant No. 


2 in 1946, 


Mr. Rippingille is one of many GM men occupying 
key positions who are graduates of General Motors 


Institute. 


Young Issues New Catalog 

YOUNG Radiator Company, Racine, Wisconsin, 
and Mattoon, Illinois, announces the issuance ol 
Catalog No. 1549 covering its complete line of 
Jacket Water Coolers for gas, gasoline, and Diesel 


engine cooling 


This Catalog, complete with illustrations of 
typical installations, presents in detail specifica 
tions and ratings of the entire line, including the 
larger capacity Master Series—12 models capable of 
dissipating from 505,000 to 2,270,000 Btu per hr 
in water cooling service under standard condi- 
tions. The Standard Series—also consisting of 12 
models—handles from 151,000 to 490,000 Btu per 
hr under the same conditions of service. Model 
25 is also cataloged. This is a compact, low-cost 
unit, which the manufacturer states has been espe 
cially designed for cooling the jacket water of gas 
and Diesel pumping engines of about 40 hp. Cata 
log No. 1349 also illustrates and describes the 
complete line of Young Jacket Water Cooler Ac- 
cessories including details on the three types of 


cores available—for water, oil, or gas cooling. 


Free copies of Jacket Water Cooler Catalog No. 
1319 will be sent upon written request to the 


Company at its General Offices, Racine, Wis. 
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YOUNG OFFERS THE 


“ 


HORIZONTAL CORE 


wits POWER PLANT gets 


DEPENDABLE OIL PURIFICATION 


Honan-Crane delivers dependable oil purification at the Municipol | 
Power Plant, Poris, Kentucky, where four Fairbonks-Morse diesels | 
meet the peck load of 2080 kw. 

Superintendent Edgar Dodge reports power cost of $.0086 per 
kwh, deli d for ti 14 year period without any interrup- 
tion from engine failure. In this time, the diesels ran 141,955 hours. 

For full information on low cost 
Purification of diesel fuel and lube 
oils, write to 202 Indianapolis 
Avenve, Lebanon, Indiana. 
HONAN-cRANe corp. ENGINEERING 

@ subsidiary of 
HOUDAILLE-HERSHEY CORP. 


Basic “HC” Unit may be 
used in multiples for 
greater cooling capacity 
or combination of serv- 
ices. 


IMPORTANT FACTS ABOUT “HC” 
@ LOW COST—+smoll initial investment t 

@ VERTICAL AIR DISCHARGE—eliminates cross wind effects. 
@ HIGHLY EFFICIENT—airfoil section fon. 


@ MULTIPLE INSTALLATIONS—provide greater capacity, com- 
bined services. 
| @NO VIBRATION—aodjustable pitch fan mounted seporately 
| from unit. 
@ LARGE CAPACITY—water cooling, from 600,000 Btu/hr up; 
oil cooling, from 20,000 Btu/ hr up. 
@ LOW HP REQUIREMENT—1 to 10 hp per fan. 
@ EASY INSTALLATION—si.nplified piping and frame construc- 
tion. 
@ CORE GUARD SCREEN—protects cores from falling objects. 


@ Here is her devel by Young providing high effi- 
ciency cooling and condensing at low initial and operating costs. 
The Dual coil “HC” is designed for water and lube oil cooling. 
Manifolds are available for water cooling coils only. Four sizes, 
with 2, 4, 6 and 8 coil installations, provide exceptional versatility 
in heat transfer service. The 4 or 6 blade fan, serving each two 
coil unit, may be mounted directly om the fan motor shaft, or 
powered by a v-belt or gear speed reducer drive. Full details about 
the new “HC” Units, or other Young Heat Transfer Products, 
are available on request. 


CUSTOM BUILT MACHINERY YOouNG 


UNION Diesel facilities are available to build 
machinery to meet your specific requirement. Special — enaata ER 


UNION Diesel designed and constructed two drum 
boomwinch for HAVISIDE No. 7 is illustrated. 


FIELD, HEAVY INDUSTRIAL 
MUNICIPAL & CHEMICAL PROCESS 
COOLING EQUIPMENT 


vad Vertical d@ucherge 
end condensing writs 


HEATING, COOLING AND 
AIR CONDITIONING PRODUCTS 
Convectors Unit heaters Meoting coils © 
Cooling coils © Aur conditioning units © 
ve condensers 
PRODUCTS 

coolers © Super intercooters 


7 & PAT OFF 
YOUNG RADIATOR CO. 
General Offices: Dept. 409-J, Racine, Wis 
Plants at Racine, Wis., and Mattoon, |! 


7 UNION DIESEL ENGINE @. 


2200 EAST SEVENTH STREET 
‘OAKLAND 6, CALIFORNIA, U.S.A. 


DISTRISUTORS * The Happy Company, 3/0 E 0th St.. Tulsa |, Oklahoma 
Fiournoy & Everett, Inc.. 5043 Santa Fe Ave. Los Angeles it, California 
H. J. Young, 1364 Lake Shore Drive, Muskegon, Michigan. Others in 
Principal Cities 
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By F. CARTER 


T. cconomically refuel fishing boats in Boston 


Harbor by tanker presents quite a number of 
problems. ‘The carrying capacity must be relatively 
high yet the vessel cannot be large and it must, of 
necessity, be highly maneuverable. The small 
tanker Oil King owned and operated by the Port 
Oil Company of Boston complies with these re 


quirements, 


Outboard diesel engined, the Or! King has a length 
of 52 feet 9 inches, a beam of 15 feet 114 inches 
and a depth of 6 feet 6 inches. The 40-hp out 
board engine obviates the necessity for an engine 
room with its consequential larger hull and higher 


power requirement for equivalent carrying capac 


12 to 60 horsepower 
2, 4 and 6 cylinders 


HILL DIESEL ENGINE CORP. 


DIVISION OF DRAKE AMERICA CORPORATION 


LANSING, MICH. 


«O1L FUEL FOR FISHERMEN 


DIL KING 


itv. Complying to American Bureau of Shipping 
and U.S. Coast Guard requirements under tanker 
regulations, a two-man crew only is needed. The 
rated capacity is 16,000 U. S. gallons; maximum 


capacity, 20,000 U. S. gallons. 


One feature of the patented hull design is that 
the boat always floats in the correct trim whether 
light or loaded. Of welded steel construction, the 
cargo space is divided into four separate tanks by 
oil-tight bulkheads—three athwartships and one 
longitudinally. The deck and shell plating is 5 16 


inch and the bulkhead plating, 4 inch. 


Astern, a deck shelter over the engine space serves 


Tue rotary 


"Oil King" en route in Boston Harbor. 


as combination pilot house and engine room for 
this compact craft. Electric navigation lights run 
ning off the starting battery are installed with 
lead and armour cable which is run in steel pipe 


conduit on deck. 


Designed by Gordon Munro and built by Murray 
and Tregurtha, Inc., Quincy, Massachusetts, the 
hull is the well known “Duoform” design. The 
propulsion unit is a Murray and Tregurtha “har- 
bormaster” driven by a Hercules 40-hp diesel 


equipped with generator and battery for starting. 


Oil King is an excellent example of sound design 


for a special application at comparably low cost. 


geared Sharpe Pumps are now 


pump shown above is providing trouble-free 


particularly suited for service for transfer, lubri- 
diesel lubrication sys- cation and booster sys- 
tems. It has a special tems. Get acquainted 


flange mounting to facil- _ with their reliability and 
itate installationtogether economy. Write for Cat- 
with provision for tach- alog. Brown & Sharpe 


ometer drive. 


Mfg. Co., Providence 1, 


Thousands of Brown & R.L,U.S.A. 


We urge buying through the Distributor 


BROWN & SHARPE 
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CITIES G) SERVICE 


“Here's an example of what we're 
up against when we keep our higir 
speed diesels performing in heavy 
duty operation. It’s clear from this 
picture that a number of compres- 
sion rings are stuck in the grooves 
and the oil ring and oil holes are 
plugged.” 


CITIES SERVICE HEAVY DUTY OILS 


Cities Service Heavy Duty oils have an unmatched reputation for out- 
standing performance in diesel engines operating continuously under 
heavily loaded conditions. They assure: 


E “With another diesel engine oper- 
@ Very low carbon residue ating under the same conditions but 


@ High oil stability with the right type and grade of 
High h : Cities Service heavy duty oil we got 
@ hig eat resistance the results shown in this picture. 


@ High viscosity index The right oil did the trick.” 
@ High detergent-dispersant properties 


Gree—Write today for our big 64 page booklet entitled “Diese! Engine Lubrication” ween ob 
Address Cities Service Oil Company, Room 479, Sixty Wall Tower, New York 5, N. Y. % 25 
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Portable Pumping Units 
Complete Overhead 
Systems 


Whatever your power needs, whatever the application, Stewart 
& Stevenson can help you if you have a power problem. 
COMPLETE FACILITIES ALL UNDER ONE ROOF: 


@ Engineering @ Design and layout 
@ Complete installations ¢@ Parts and service 


All units can be furnished with either diesel 
engines or gas, gasoline or butane engines. 


STEWART & STEVENSON 
SERVICES, inc. 


4516 HARRISBURG BLVD. 7 HOUSTON , TEXAS e PHONE W. 6-9691 


75 kw Mobile Diesel 
Electric Power Plant 


Combination Oil Field 
Rig Lighting, Welding 
and Auxiliary Unit 


GM DIESEL ENGINES 


THE NATION‘’S LARGEST DISTRIBUTORS OF 


| 
i aS 75 kw Generator Set 
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\eroquip 


WITH DETACHABLE, 
REUSABLE FITTINGS 


@ PREVENT LEAKAGE 


@ ARE RESISTANT TO FIRE 

@ HELP REDUCE OPERATING COSTS 
@ ELIMINATE FAILURES DUE TO VIBRATION 

@ OPERATE AT —40° TO +275° F. TEMPERATURES 


@ FOR USE WITH HYDRAULIC FLUIDS, WATER, FUEL, 
LUBRICATING OILS AND MANY OTHER FLUIDS 


Dealers and Distributors Wanted 
AEROQUIP CORPORATION 


JACKSON, MICHIGAN 

SALES OFFICES 1053 NO. HOLLYWOOD WAY, BURBANK, CALIF. 1215 SO. EAST GRAND AVE. PORTLAND 14, ORE. 
+ 2912 N. E. 28TH ST. FORT WORTH 11, TEXAS _72-74 STAFFORD STREET, TORONTO, CANADA 

SALES OFFICES: 303 WAREHAM BLDG., HAGERSTOWN, MD. 1419 2ND AVE. SO., MINNEAPOUS 4, MINN, 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S. A. AND ABROAD 
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proves the effectiveness of the doctrine of safety. 


What They’re Saying About 


“ the Railroads Other means of transport would do well to be as 
S S6GOVERNMENT control of the roads would mindful of safety as the railroads.”—Spartanburg 
be just another step on the road to socialism which (S.C.) Herald. 


can only mean ultimate disaster for us all. Our 


railroads, financed and built by private capital, “When it comes to mass transportation—the kind 


have a good record and it is only fair that investors of transportation on which our industrial and agri 
should have an opportunity to earn a small profit cultural economies rest—the iron horse is still 


on their investment.””—Dr. George S$. Benson, Presi supreme.”—Clinton, Mass. Item. 


dent, Harding College, Searcy, Ark. 
Bacharach Company Takes 
Over ADECO Nozzle Tester 


“The railroads of this country have a commend. 


BACHARACH Industrial Instrument Company 
of Pittsburgh, Pa., has acquired all manufacturing 
assets and patent rights for the ADECO Nozzle 


Tester formerly manutactured by Aircraft and 


able record established in recent years for satety 
for their passengers and for safety among their 
employes. The railroads and their employes are 


safety-minded and their record in recent years 


ad A THIRTY-FOOT 28,000 POUND CRANKSHAFT BEING MACHINED 


" 7 Our complete diesel repair facilities, developed over the last forty years, 
enable us to repair shafts of any size, regardless of the nature or location of 
the damage. Fractured sections are cut out, new forged sections are shrunk 


a¥y in place, then refinished in perfect alignment without reducing journal or 
crankpin diameters. 

reas Our service includes experienced personnel available for “on location” 
ok inspection or work, or to recommend action. Our experience includes the 
ae ability and the equipment to handle any type of diesel repair or rebuilding. 


IMMEDIATE ATTENTION 
given to trouble calls 
anywhere in the United 
Stotes. Phone L.D. 84, 
wire or airmail. 


“KEEPING PACE WITH DIESEL PROGRESS” 


Washincton lron Works, Inc. 


Established 1876 


is SHERMAN, TEXAS 


Diesel Equipment Corporation. This marks one 
more step in Bacharach’s post-war expansion of its 
line of diesel testing instruments. The company 
reports that the tester is already in quantity pro- 
duction and available for immediate delivery. 
Bacharach also offers complete repair service for 
all ADECO Testers now in use. A complete line 
of nozzle connectors and fixtures has been devel- 
oped to permit testing any make and type of diesel 
nozzle and injector unit. A steel carrying case has 
also been added to facilitate portable use of the 
tester. This carrying case is suitable for all 
ADECO Nozzle Testers now in use. For full par- 
ticulars write Bacharach Industrial Instrument 
Company, 7000 Bennett Street, Pittsburgh 8, Pa. 


Trailer-Mounted Units 
For On-the-Job Operation 


ENTERNATIONAL Diesel Electric Company has 
announced production of a complete line of fully 
equipped and self-contained trailer-mounted elec 
tric generator sets in capacities ranging from 10 
kw. to 85 kw. These units, specially designed for 
on-the-job operation, can be easily moved from 
location to location, making them ideal for road 
construction and maintenance, strip mining, bridge 
building, oil fields and construction camps. 


Available in both diesel and gasoline, 50 and 60 
cycles, and in all standard voltages, these generator 
sets consist of an engine driving a generator, with 
an instrument panel containing all starting con- 
trols and switchgear, spring-mounted on a sturdy, 
pneumatic-tired four-wheel trailer. The trailer is 
equipped with a steel angle drawbar for attaching 
to truck or tractor. Detailed specifications may be 
obtained from International Diesel Electric Co., 
Inc., 13-02 44th Avenue, Long Island City 1, N. Y. 
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Help Give You Better 
Bearing Performance . . . Longer Bearing Life 


Good babbitt is the result of using Virgin Metals, cor- 
rectly proportioned and blended under close laboratory 
control. You find all these qualities in N-B-M Babbitts. 


The 8 N-B-M Babbitt Metals shown are the result 
of years of research combined with actual engi- 
neering analysis of all types of bearing lining 
problems. Each of these N-B-M Babbitt Metals is 
“custom-alloyed” for specific types of service 
conditions. Thus, each has definite advantages 
overso-called “all-purpose” babbitts—advantages 
that result in longer, more economical bearing 
service. 

These “Custom-Alloyed” bearing lining metals 
have effected important savings in plant main- 
tenance—and big improvements in product per- 
formance. Every Product Designer or Plant 
Engineer should have engineering data on the 
complete line of these better N-B-M Babbitt Metals. 


Here is Complete Data on 
N-B-M Babbitt Metals... 
This folder describes 
all 8 N-B-M Babbitt 
Merals, giving data on 
application, physical properties, preparation 

of bearing shells and pouring. 
Write for your free copy! 


COMPANY 


PLANTS IN: ST. LOUIS, MO. + MEADVILLE, PA. « NILES, OHIO + PORTSMOUTH, VA. + ST. PAUL, MINN. + CHICAGO, ILL. 
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FILTRATION 
ENGINEERING 
SERVICE... 


UNITED 


CANADIAN 


~~ 


for the BIGGEST.. 
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Hoffman builds two series 
of cartridge filters. One 
employs Navy 7x18 throw- 
away units (see cut); the 
other uses 11x18 cartridges, 
either throwaway or repack- 
able. Both provide shunt or 

“pass operation. Note ex- 
clusive cover-lifting device. 


FILTRATION 


i 


th 
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Complete Lube Oil 

Filtration at Tacubaya 

with HOFFMAN 
EQUIPMENT 


For its giant installation at Tacubaya, Nord- 
berg installed Hoffman cartridge filters to assure 
the clarity of lubricating oil. Pictured above is 
one of the twelve I-1118-6W units (two to each 
of the six Nordberg engines) which use 11x18 
cartridges of the repackable type for either cellu- 
lose or fuller’s earth. 

Unique construction features, as well as de- 
pendable performance, have made Hoffman 
cartridge filters increasingly popular with engine 
builders. Ease of cartridge change and cleaning 
are provided by swing-bolts that fasten the 
head. Domed head and insulation avoid heat 
loss, maintain uniform efficiency. 

Full particulars on the complete line of 
Hoffman filters available on request. Write now. 


Also installed at Tacubaya, a Hoffman 50- 
100 g.p.h. Oil Conditioner. Cuts oil bills by 
reclaiming used oil to new standards. Re- 
moves both insolubles and solubles (air, water, 
fuel dilution, etc.). Needs no steam or water 
connections. Models from 50 to 600 g.p.h. 


White now for Bulletins 


For the right answer to your filtering problems, a Hoffman filtration engineer 
will survey your requirements and furnish rec 
tailed analysis of all factors. Ask for this service—There is no obligation. 


ATES HOFFMA 


| 212 LAMSON STREET, SYRACUSE 6, NEWYORK 
LANT: CANADIAN HOFFMAN MACHINERY CO., LTD., NEWMARKET, ONT. 
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Charles Hosmer Morse II Killed 

In Airplane Crash 

CHARLES 
Hosmer Morse 
Ill, Vice Presi 
dent in Charge 
of Manufactur 
ing. Fairbanks, 
Morse & Co., 
Chicago manu 
facturers, and 
eldest son of 
Colonel Robert 
H. Morse, Pres- 
ident of the 
Company, lost 
his life when 
the Company's 


big Lockheed 
Lodestar two motor plane crashed near Roanoke, 


Illinois, Saturday morning, July 9, 1949 


“Hos,” as he was best known by his host of 
friends and business associates, had been con- 
nected with Fairbanks, Morse & Co. since 1919 
He first worked at the Beloit plant. Honorably 
discharged as a wounded veteran of World War 
I he rejoined the organization and worked in 
the Company's factories at Three Rivers, Michi 
gan, Indianapolis, Indiana, and St. Johnsbury, 
Vermont. Later he was assigned to Company 
branches in many parts of the United States. He 
was at one time Assistant General Manager ol 
the Beloit Works. He left Beloit in 1939 to be 
come President of the Inland Utilities Company 
a Fairbanks-Morse athliate. On June 21, 1946, he 
was elected Vice President in Charge of Manufac 


turing, with headquarters at Chicago 


He is survived by his widow, daughter and two 
sons. He was a brother of R. H. Morse, Jr., Vice 


President in Charge of all Operations ot the Co. 


Henry W. Dedge Joins Mack 

HENRY W. DODGE 
has joined Mack Trucks, 
Inc. as executive vice 
president with special re 
sponsibility for sales and 
advertising, it is) an 
nounced by E. D. Bran 
some, president and 
chairman of the board 
Mr. Dodge, chairman ol 
the board and director of 
Air Products, Inc., at the 


time of acceptance ol his new position, was on 
loan to ECA as chief of petroleum on the staff of 
Ambassador W. Averell Harriman in Paris. He 


resigned both positions as of June 30th 


A veteran sales executive, Mr. Dodge was asso 
ciated for many years with the Texas Company, in 
which organization he filled the posts of vice pres 
ident and general sales manager. During the re 
cent war he served for two years with the War 
Production Board and for over one year with the 
Petroleum Administration for War as director of 
the seventeen Eastern Seaboard states which com- 
prised PAW’s District No. 1. 
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‘PRODUCTION IN THE MILLIONS 


To assure top quality in mass production of dae 

bearings, at low cost, our Quality Control and Pro- 2 PRECISE MACHINE OPERATIONS 
duction Methods organization conducts as many as 

108 separate tests for material quality and physical 

accuracy of the individual bearing. Specialists for almost MEASUREMENT CHECKS 


50 years, our six-plant organization is tailored to the 


peculiar needs of sleeve bearing production—from orig- ADDITIONAL 
inal research to field tests of the finished product. Our Tests 


engineering department will gladly consult with you are conducted on a strip-type, copper-lead lined, 
on your problems. steel-backed flanged bearing. 


& LOAD HEAVY LOAD for big Die- PARTS In 


pumps, sels, power plants, — shopes, sizes; thrust 
electric motors bearings up to 27%" O.D, for many aaa 
combinations. similar uses. steel and bronze back. 


FEDERAL-MOGUL 


FEDERAL-MOGUL CORPORATION 11039 SHOEMAKER, DETROIT 13, MICH. 


FEDERA 


sureve 
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Diesel Locomotives on the Increase 
A COMPARISON of the number of steam vs. 
diesel electric locomotives in service as of March 
31, 1949 vs. 1944, released by the Bureau of Trans. 
port Economics and Statistics, 1.C.C., shows 16.8 
per cent of all locomotives are diesel-powered. 

During this period steam locomotives declined by 
7,963 units while diesels increased by 4,444 units. 
During the first half of 1949 the railroads placed 
in service 1,010 new locomotives of which 969 were 
diesels . . . 41 steam. More new locomotives were 
installed in the first six months of 1949 than in any 


corresponding period in approximately a quarter 
of a century. 


Patented features are 

built into your Winslow 
Elements that assure com- 
plete protection of fuels and 
lubricants against moisture, 
acids, grit, sludge and other 
impurities. Over 200 Winslow 
Elements fit any make filter. 


Write for further details. 


WINSLOW FILTERS 


Winslow Engineering Company 
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Mo. Pac. Lines has placed 18 new diesels in service 
this year .. . 27 are on order .. when received 
later this year 209 will be in operation. 


New Diesel Locomotives 

Ordered by Erie 

THE Baldwin Locomotive Works has received 
orders from the Erie Railroad Company for one 
(1) 1000-hp. diesel-electric switching locomotive 
and six (6) 1500-hp. diesel-electric road switch- 
ing locomotives; also an order from the Union 
Railroad Company for five (5) 1500-hp. heavy 
duty diesel-electric road switching locomotives, 
similar in design to seven Baldwin diesels which 


were delivered to this railroad early this year. 


4069 Hollis Street + Oakland 8, California 


Instrument for 
Reading Surface Roughness 


Type © Profilometer with Type V Mototrace. 


THE Profilometer is an exceptionally practical! 
direct-reading instrument for the measuring of 
surface roughness in definite inch units. It will 
measure practically amy machined or finished 
surface, external or internal, in any direction 
and for any desired distance. It has been d« 
veloped as a “shop tool” for use in production 


departments even on parts still in the machine. 


Conveniently portable sturdily constructed, 
it is claimed that its simple operation can be 


quickly learned. 


The basic operation is the moving of the “tracer 
over the work and the observation of the read 
ing on the microinch meter on the instrument 
panel. As more and more engineering depart 
ments specify microinch finishes, the designers 
of this instrument feel they are fulfilling a long 


felt production department “want.” 


The surface of all materials finished by grinding, 
milling, turning, planing and other methods is 
composed of countless tiny irregularities and it is 
only in recent years that the degree of “finish” 
has been accurately measured. The Profilometer 
measuies the roughness of the surface which to- 
gether with waviness and flaws comprises the 


irregularities. 


The “tracer” is in effect, an electric “pickup” 
which, as it is moved over the irregularities, con 
verts these mechanical fluctuations into corr¢ 
sponding electrical ones. An amplifier in the 
Profilometer magnifies these until they are power- 
full enough to actuate a meter and the reading 
thus produced represents the average surface 


roughness of the part being measured. 


A complete line of standard tracers is available 
which permits measuring roughness of practically 
any machined part, a Stiffarm attachment being 
used for deep holes and other hard-to-reach sur- 
faces. A Reading Recorder attachment is also 


available for making permanent chart records. 


Full details are available on request from: Physi 


cists Research Company, Ann Arbor, Michigan 
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John A. Lauck 


D. A. Sutherland 


Additions to the executive personnel of the Pesco 
Products Division of Borg-Warner Corp. have been 
announced as the division pushes its new produc- 
tion plant and research laboratory in northeastern 
Bedford Township near Cleveland, toward com- 
pletion. The naming of John A. Lauck as Vice 
President topped a list of new appointments given 
out by R. J. Minshall, President of Pesco. Mr. 
Lauck, who has been chief engineer of Pesco’s 
pump division for the last four years, will assume 
his new post immediately, several months before 
the scheduled start of operations in the company’s 
new $2,650,000 plant. 


\ppointment of D. A. Sutherland, formerly Pesco’s 
Eastern Sales Manager for Industrial Products, as 
Industrial Relations Manager also was announced. 
Mr. Sutherland at one time served as field engineer 
in charge of sales and sales promotion for the 
B-W Supercharger Division of Borg-Warner and 
earlier was power engineer and sales engineer for 
Fairbanks-Morse and Co. Mr. Sutherland will be 
succeeded in his previous sales managerial position 
with Pesco by G. V. Patrick, formerly Executive 
Vice President of the Cleveland Automatic Ma- 
chine Co. 


Another appointment was that of Frank R. Canney 
as Sales Engineer in charge of Pesco's sales activi- 
ties with the airline companies. Most of Mr. 
Canney’s broad background in aircraft engineering 
was acquired during 25 years with the Boeing 
Airplane Co. 


Pesco’s entire manufacturing and research equip- 
ment is to be moved from the company’s present 
location at 11610 Euclid Ave., Cleveland, to the 
new 35-acre site in Bedford Township. General ex- 
pansion in the aircraft and other manufacturing 
fields dictated the need for an efficient new pro- 
duction plant, company officials said. 


A. J. Rinnander Joins 
Harnischfeger 

WER. A. J. RINNANDER, formerly with the 
Chicago Pneumatic Tool Company, New York, 
has become a member of Harnischfeger Corpora- 
tion, Milwaukee. Mr. F. Salditt, Vice-president in 
charge of sales, makes the announcement, stating 
that Mr. Rinnander will supervise field activities, 
Zip-Lift Hoist distributors and sales on a national 
basis under the direction of Mr. E. W. Potrarz, 
Manager Hoist & Trav-Lift Crane Division, Mil- 


waukee. 
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New G.M. Diesel Distributor 


DIESEL Equipment Co. of Wichita have been 
appointed distributors for General 
Motors Series 71 diese] engines in central and 
The franchise covers industrial 


exclusive 


western Kansas. 
and petroleum engine sales as well as service in 
those counties west of and including Washington, 
Clay, Dickinson, Morris, Chose, Greenwood, Elk 


and Chautauqua. 


IDIESELS COST 


Don't be deceived 


Organized just this past winter for the express 
purpose of marketing GM diesel engines, Diesel 
Equipment Company is marked by capable leader- 
ship and extremely fine operating facilities. James 
D, Jarvis, president of the company, has been a 
well known figure in Kansas financial circles for 
many years, Engine sales are under the direction 
of Andrew C. Cartwright whose broad background 
in the diesel industry extends over a period of 17 
years. Complete sales, service and parts operations 
are quartered in a modern 130 x 150 foot building 
designed to efficiently handle all phases of diesel 
engine work. The plant is accessibly located on 
U. S. Highway 81 one mile north of the center of 


town, 


by “barguin” Diesel prices. Skimping on size and 
stamina, depending on speed for power, is bound to 
boost operating and upkeep costs — wear the engine 
to premature death. 


Massive, low-speed FULTONS give remarkable fuel 
economy: 14.30 K. W. per gallon at 100% load. Over- 
size, precision parts make maintenance negligible. 
And even we don’t know how long they'll last — the 
first ones we built in 1914 are still going strong! 


e MAY WE SEND YOU NEW ENGINEERING DATA 
on latest FULTON advancements including dual-fuel? 
TYPE KS: 6 or 8 cylinders—1840 to 4000 HP at 240 
to 257 RPM. TYPE BGS: 5, 6, 7 or 8 cylinders—750 to 
1980 HP at 257 to 277 RPM. 


pFULTON | 


DIESELS—your best buy in the long run 


FULTON IRON WORKS COMPANY 


SAINT LOUIS 14, MISSOURI : 
New York Office: 82 Wall Street, New York 5 
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Baidwin President Reports 

on Sales 

MR. M W. SMITH, President of The Baldwin 
Locomotive Works, reported that consolidated 
sales of the Company and its wholly owned sub 
sidiaries for the six months ended June 30, 1949, 
were $68,032,019 and that net profit for the 
period amounted to $1,829,627 as compared with 
sales of $61,711,160 and net profit of $1,618,118 
for the six months ended June 30, 1948. No divi- 
dends were received from The Midvale Company 
during the six months ended June 30, 1949, as 
compared with dividends of $383,425 received 
from Midvale during the six months ended June 


30, 1948. 


REST 


After provision tor preferred stock dividends the 
remainder of net profit for the six months ended 
June 30, 1949, was equivalent to 74c per share 
on the 2,375,553 shares of common stock outstand- 
ing at June 30, 1949 as compared with 82c per 
share for the six months ended June 30, 1948, on 
the 1,875,553 shares of common stock outstanding 
at June 30, 1948. 


Mr. Smith further reported that orders booked 
during the six months ended June 30, 1949 
amounted to $31,323,193 and that orders unfilled 
as of June 30, 1949 amounted to $68,010,049 as 
compared with orders booked during the six 
months ended June 30, 1948, amounting to $68,- 


aSYNCHRO-START 


Automatic CONTROLS 


Power failure can be a costly inconvenience in dollars, and even lives. The in- 
stant the main power fails, a SYNCHRO-START equipped standby generator 
set will go to work and get the generator on the line to provide emergency 
power. With most small engines, the plant will be on the line producing emer- 
gency power in five seconds or less —larger engines in proportion. 


The proper SYNCHRO-START automatic controls can be furnished for 
any model of internal combustion engine. In addition to power failure starting, 
they are used for fire protection, water and sewerage pumping, underpass 
pumping, mine ventilation, industrial processing, refrigeration, television, tele- 


phone, radio, etc. 


Write for full information or contact your engine dealer or manufacturer. 
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211,601, and orders unfilled as of June 30, 1948, 
amounting to $122,571,569. 


Waukesha “Enginaters” 

THE Railway Division of Waukesha Motor Com- 
pany has issued a new and interesting bulletin, 
No. 1496 giving a compiete description of their 
new diesel-electric unit to be employed tor fur- 
nishing electric power (other than for propulsion) 
on railway passenger cars. 


Waukesha 25-kw Enginator withdrawn for inspection. 


Waukesha has supplied engine driven generator 
and air conditioning equipment to many of th« 
major railroads since 1936 and a number of crack 
trains have been equipped but it is only in the 
last six months that a 25-kilowatt diesel driven 
unit has been adopted. 


Enginator removed from chassis showing AC engine 

governor and alternator. Note spiral heat exchanger 

tubes at side of alternator for generator closed circuit 
sir cooling. 


Waukesha has given these units the name of dicsc! 
“Enginators” and they are available as follows: 
12-25-kw, 40-volt, 80-volt and 140-volt DC and 
25-kw (31.25-kva), 240-volt, 60-cycle, 3-phase, AC 
The bulletin may be obtained on request from 
Waukesha Motor Company, Waukesha, Wisconsin. 


Tractors at Garrison Dam 


Six of the scores of AllisChalmers HD-19 Trac- 
tors working on the Garrison Dam recently teamed 
up to move in place this giant Bucyrus-Erie shovel. 
The 400,000 pound unit is one of three the Peter- 
Kiewit-Morrison and Knudsen firm has working 
on river embankments. The equipment is work 
ing in a great bend in the Missouri River, 7% 
miles northwest of Bismarck, North Dakota. Pow 
erful HD-19 Torque Converter tractors, huge 6 
cubic yard shovels, Euclid wagons, and other 
forms of modern construction power are working 
to move 67,000,000 cubic yards of dirt which will 
go into Garrison Dam, destined to be the world’s 


largest rolled-earth filled dam. 
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Secend Baldwin Diesel-Electric on 
Western Railroad 


HE Eagle Mountain Railroad of California, the 
only private standard-gauge railroad built in this 
country since 1926, and the longest since 1918, 
received its second Baldwin 1500-hp diesel-electric 
locomotive early in August, The Baldwin Locomo- 
tive Works, Philadelphia, Pa., has announced. Less 
than a year old, the 52-mile road now operates a 
total of two locomotives, both of them Baldwin 
1500-hp roadswitchers, to haul ore from the Eagle 
Mountain mine to the Henry J. Kaiser steel plant 
at Fontana, California. 


Built and owned by the Kaiser interests, the desert 
railroad connects tse Eagle Mountain mine with 
tne Southern Pacific main line at Ferrum, Cal., on 
the Salton Sea, 191 feet below sea level. In the 
52 miles between the terminals, the road passes 
through sandy wastes, climbs to a summit of 1,658 
feet, bridges a canal, and spans a creek on a 550-ft 
trestle. The locality around the mine has been 
called “The Mesabi of the West.” It has been 
estimated that the open pit mining operations 
there will yield a proved 25,000,000 tons of 54 per 
cent iron ore. The 164-mile rail movement be- 
tween Eagle Mountain and Fontana provides the 
Kaiser plant with one of the shortest hauls for its 
iron ore of any large steel plant in the U. S., 


Baldwin 1500-hp diesel locomotives were chosen 
for the heavy-duty ore hauling job on the recom- 
mendation of Kaiser Engineers, Inc., a separate 
organization which passes on all matters concern. 
ing engineering problems of Kaiser enterprises. 
Work was started on the Eagle Mountain Railroad 
in July, 1947. The line was completed eleven 
months later and was put into full operation in 
November, 1948. Total construction cost was 
$3,800,000. 


The Baldwin 1500-hp diesel-electric locomotive has 
two six-wheel, rigid bolster trucks equipped with 
42-in. wheels. Its six traction motors develop a 
high tractive effort of 64,200 Ibs. at 6.6 mph. Each 
locomotive is fitted with a dynamic braking system 
in addition to the standard air brake equipment, 
holding the heavily-loaded ore trains at best and 
safest operating speeds while descending a 20-mile 
2 per cent grade and a shorter 2.15 per cent grade. 
The power unit which furnishes current to the 
traction motors is a Baldwin model 608-SC (super- 
charged) vertical four-cycle, eight cylinder-in-line 
diesel engine. It is coupled directly to a Westing 
house direct-current generator which is separately 
excited from the belt-driven exciter generator. 


In construction of the Eagle Mountain Railroad 
special consideration was given to provide drain- 
age and protection adequate to handle the cloud- 
bursts that occur frequently in the area. A bridge 
spanning a stream known as Salt Creek had to be 
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designed to carry 20,000 cubic feet of water per 
second. 


Kehler Engine Primer 


KOHLER CO., Kohler, Wisconsin, de- 
veloped an Engine Primer tor Diesel engines 
which operates with “Chevron Starting Fluid” 
as well as with gasoline, oils and other fluids. 
The inlet and outlet connections of Kohler En- 
gine Primers are machined to user specifications 
and the capacity adjusted to equal any installa- 
tion requirement. 


It is claimed this engine primer guarantees 100°; 


displacements with each stroke to insure a steady, 
even flow on 1/8” or 3/16” priming lines, Han- 
dle leakage is prevented by positioning two “0” 
rings, which are impervious to starting fluids, on 
the piston. Carefully machined seat and seating 
pin on the tip of the piston, controls the possi- 
bility of flooding by preventing fuel seepage. 
The ball checks incorporated in the body, open 
and close alternately with each piston stroke, 
preventing fuel flow when the piston is not 
active. 


hohler Engine Primers are being specified on 
aw heater starting or “quick” starting systems by 


major manufacturers of diesel engines 


INCREASED LOAD DEMANDS 
A TOUGHER DIESEL OIL! 


DIESEL MOTOR OIL 


This superior lubricant has unusually high 
resistance to heat, oxidation, sludge forma- 
tion and corrosion. It has a higher viscosity 
index. It stands up! 


That's why more and more operators of 
heavy duty Diesels are specifying D-X Diesel 
Motor Oil. They depend on D-X to keep 
their Diesels running with a minimum of 
shut-down time. Mail the coupon below to- 
day for complete information about D-X 
Diesel Motor Oil. 


MID-CONTINENT PETROLEUM CORPORATION 
TULSA, OKLA. 


Minneapolis, Minn. 
Omaho, Nebr 


| 
MID-CONTINENT PETROLEUM CORPORATION § 


TULSA 2, OKLA. 


a Gentlemen: Send me at once the story of D-X Diesel Motor Oil, the + 
Boil that stands up. 
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Electro-Motive Announces 
Reduction in Repair Costs 
ELECTRO-MOTIVE Division of General Motors 
Corporation has announced in a recent parts 
and stores bulletin that prices covering motor 
overhaul have been substantially reduced. The 
reasons given can be attributed to previously 
announced reductions in many parts prices plus 
expanded factory repair service facilities. ‘The 
bulletin cites, as examples, comparisons between 
present low figures and the flat-rate price sched 
ules used heretofore. 


The present price reductions center around the 
traction motor overhaul or the armature overhaul. 


rhe bulletin reveals that these two basic jobs 


can now be had for prices of $276 and $56 
respectively. Thus traction motor or armature 
overhaul, requiring nothing more than the basic 
work, can be given a factory guaranteed job for 
a new low cost to the customer. This phase of 
the change alone will be of particular interest 
to many railroads who make a practice of return- 
ing motors to LaGrange or Electro-Motive's out- 
lying branches for overhaul at regular prescribed 
mileage intervals. 


In addition the new bulletin “spells out” any 
“extras” with a clear description of the work to 
be done, itemizing the operation by repair refer- 
ence numbers and providing price break-down 
for labor as well as material costs. These figures, 


Medium Speed 


requirements. 


Equipment Corp.; NORFO 


struction Co. 


“The Diesels That ENDURE” 


MARINE and INDUSTRIAL 


Sold and Serviced in 37 Countries Throughout The World 


* DIESEL AUXILIARIES 


Famed for years of pre-eminently economical and dependable performance 
for an extensive variety of stationary and marine auxiliary power and lighting 


* MAIN POWER PLANTS 


In Suitable engine types and horsepower ranges to meet the ramified re- 
quirements of main-engine installations for: 


Lighting Units, Power Plants, Oil Fields Pumping 
Irrigation, Refrigeration 


Fishing Vessels, Towboats, Harbor Work Boats, Ferries 


Write Us Your Requirements 


LISTER-BLACKSTONE 


INCORPORATED 
Factory, Sales and Service Headquarters: 
420 Lexington Avenue, New York 17, N. Y. 


Parts Warehouses: MILWAUKEE, Wis., 3073 S. Chase Street 
BOSTON, Mass., Whesco Building, Fish Pier 


Agents: BOSTON, Diesel cane Sales & E 
(Branches MOBILE, Ale. and TAMPA’ 

ranches at : , Ala. an AMPA, Fla.), Calmes Engi ing Co.; 
NEWTON, Iowa, Winpower Manufacturing Co.; MONTREAL , 
Consolidated Engines & Machinery Co., Ltd Medlend, Lod 


li d .; WINNIPEG, Mumford, Medl. ; 
VANCOUVER, B. C., Hoffars, Ltd.; ST. JOHNS, Newfoundland, _— a 


3 to 320 H.P. 


ineering Corp.; NEW YORK, Griffin 
arine Co.; NEW ORLEANS, La., 


too, reflect additional savings wherever parts 
price reductions and improved facilities make 


them possible. 


New Assistant Te Vice President 
For American Lecomotive 

APPOIN IMENT of Charles C. Davis as Assist- 
ant to Vice-President—Western Regional Sales of 
American Locomotive Company was announced 
by W. E. Corrigan, Vice President—Sales. Mr. 
Davis, formerly sales representative at St. Louis, 
will be located at the company’s Chicago office. 
Appointment of Carl A. Gandy, Jr., as sales rep 
resentative at St. Louis also was announced. Mr. 
Gandy formerly was sales representative at At- 


lanta, Ga. 


Mr. Davis, a graduate of St. Bonaventure College, 
has been with American Locomotive Company 
since 1940. He spent a year at the Auburn, N. Y. 
plant and was transferred to Schenectady in 1941. 
He was located here until 1946 as service engineer 
and sales representative except for three years’ 
service as a Captain in the Army Transportation 
Corps. Mr. Davis went to St. Louis in 1946. 


Mr. Gandy graduated from Louisiana State Uni- 
versity and the Hemphill Diesel School at Mem- 
phis, Tenn. Three years after joining Alco at Au- 
burn in 1940, he became a service engineer with 
the company. In 1948, he was transferred to At- 


lanta as sales representative. 


Price Reductions—Lubricators 


PRICE reductions of 5 per cent on Manzel auto- 
matic lubricators and chemical feeders, effective 
immediately, were announced today by Herbert 
H. Roosa, vice-president of Manzel, Inc. The 
reductions were made possible, despite somewhat 
lower sales totals in recent months, said Mr. 
Roosa, as a result of increased manufacturing 
efficiency coupled with some reductions in raw 
material costs. The company likewise feels that 
reductions are in tune with the times and should 


possibly act as a sales stimulant. 


The Manzel company is also endeavoring to 
improve its sales levels by developing new uses 
for its lubricators and feeders in addition to the 
long established markets in the steam and diesel 
power fields and in the field of chemical process- 


ing. 


Railroad Debt Declines 


A REDUCTION of 144 per cent in the long- 
term debt of the railroads was made during the 
1943-1948 period, according to the Bureau of 
Transport Economics and Statistics, 1.C.C. “Long- 
term debt” refers to bonds issued for capital pur- 
poses and to certificates issued to finance the pur- 


chase of locomotives and cars. 


The extent of the decline in bonded indebtedness 
is especially significant when it is realized that the 
overall long-term debt declined 14.4 per cent while 
the equipment obligations advanced 86.3 per cent 
because of the huge purchases of locomotives, 
freight cars and streamlined trains during and 
following the war. Interest accrued on the debt 
shows a decline of 28.8 per cent, 1948 vs. 1943. 
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Nordberg Appoints New 
Southeastern Representative 
THE appointment ol 
Frank O. Walsh Jr. as a 
sales representative of the 
Heavy Machinery Divi- 
sion in the Southeastern 
lerritory is announced 
by R. W. Bayerlein, Vice 
president of Nordberg 
Manufacturing Co., Mil- 
waukee, Wis. Mr. Walsh 
has offices in the Volun- 
teer Bldg., Atlanta, Geor- 
F. O. Walsh, Jr. gia. He succeeds B. C. 
Fennell who recently elected to retire as Nordberg 
District Manager of the Southeastern Territory 


under the company retirement plan. 


Mr. Walsh is a graduate of Georgia Tech and 
Cornell University. His diesel engine experience, 
most of which was obtained in the Southeastern 
states, includes ten years with the former McIntosh 
& Seymour Division of American Locomotive Com- 
pany, a year with De LaVergne Engine Company 
and a year with Busch-Sulzer Bros. Diesel Engine 
Company, just prior to its merger with Nordberg. 


He has four years World War II army experience 
and left the service with the rank of Lt. Colonel, 
Ordnance Dept. He was on duty at the Evansville 
Ordnance Plant and Franklin Arsenal and later 
with the Chicago Ordnance District, Army Service 
Forces, heading up all tank-automotive procure- 
ment and inspection activities. 


Mr. Walsh, a registered professional engineer, is a 
member of the A.S.M.E., the Georgia Engineering 
Society, and is a Lt. Colonel, Ordnance, in the 


Organized Reserve Corps. 


Federal-Mogul Acquires 

National Formetal 

HI, GRAY MU7ZZy, president of Federal-Mogul 
Corporation, Detroit, manufacturers of automo 
tive engine bearings, today announced acquisition 
of National Formetal Company of Cleveland, 
Ohio, manufacturers of rolled split bushings 
since 1919. Federal-Mogul is one of the largest 
manufacturers of bearings in the world. 


National Formetal Company manufactures rolled 
split bushings, bearings, spacers and washers used 
in automotive, appliance, wheeled toy and many 
other industries. 


The company will be operated as a division of 
Federal-Mogul Corporation. 


No change in personnel is contemplated. Rob 
ert Morris, former president of National For- 
metal, will remain as the division general man- 
ager and Benjamin S. Gerson, likewise a former 
officer, continues as sales manager. Arthur E. 
DeKome, a recognized specialist in the bushing 
field, remains as works manager and in charge of 
engineering. He has been instrumental in de 
veloping products and specialized manufacturing 
machinery. <A. J. Jacobsen continues as assistant 
to the general manager, at the Cleveland Plant 
Sales representatives throughout the country will 
generally remain in their present positions. 
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... Filter ALL THE OIL EVERY 


BEFORE it goes to the bearings 


Nugent bag-type lube and fuel oil filters remove contaminants 


and dirt as soon as they get into the oi] and 
none is by-passed to the bearings. IT’S 
THE OIL YOU BY-PASS THAT DOES THE 
DAMAGE. That the by-pass partial filter is 
outmoded and dangerous when used alone 
is proved by actual field tests, wherein 
bearing renewals showed a decided drop 
after the adoption of Nugent full flow 
filtering. 

Further, Nugent bag-type lube and fuel 
oil filters with expendable bags have 20 
times more filtering area than other filters 
of comparable size. Using a Nugent filter, 
you'll be able to clean more oil per hour. 
with fewer changes of filter elements. This 
is particularly important in full-flow sys- 
tems, where all the oil in circulation each 
cycle is being cleaned. 

The illustration at the left shows a Nugent 


full-flow filtering system. Note that the oil is handled by the engine oil pump— 
no other pump is needed. Filtering sys‘ems of this kind are ready for power 
equipment of any size. Ask a Nugent engineer to give you full details. 

The diagrammatic view below shows the tremendous filtering surface of a Nu- 
gent bag-type pressure filter. The bag, designed to be used and discarded, is made 
of a closely woven lintless material which removes particles as small as a few 
microns and delivers oil 99.8 per cent clean. This type of filter is ideal for filter- 


ing all the lube oil in cir. 
culation every cycle be- 
fore the oil goes to the 
bearings, thereby remov- 
ing the dirt as soon as it 
gets in the oil, and retard- 
ing the formation of 
sludge and acidity. The 
dirt-filled bags are easily 
removed without tools, 
and are inexpensively re- 
placed. 


There's a bulletin giving com 

plete information on Nugent bag 

type filters. Write for your copy 
today. 


DIAGRAMMATIC SKETCH OF NUGENT 


415 N. Hermitage Ave. 


GAG TYPE PRESSURE FILTE 
FOR LUBE OR FUEL On raters 
a 


te engine AG tube of 
filtered 
On 


CHICAGO 22, ILLINOIS 


FILTERS, OILING AND FILTERING SYSTEMS, TELESCOPIC OILERS, 
OIMLING DEVICES, SIGHT FEED VALVES, FLOW INDICATORS 


Established Representatives in Boston * Cindinneti * Detrolt © Heuston © Le Junta, Cole. © Les Angeles 
Minneapolis New Orleans New York Philedeiphic © Portlend, Ore * Sen Franciece 
71997 Seattle St. Louis Twhe © Representatives in Conede: Montreal Terente * Vancouver 
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COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shoft sizes: 
to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


PATENTED 
FLEXIBLE 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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Start Made on General 

Meters Technical Center 
EXCAVATION for the General Motors Tech 
nical Center began Monday on the 320-acre site at 
Mound and Twelve-Mile roads north of Detroit. 
The work was started on the Engineering Group 
buildings which are expected to be ready for 
occupancy by the late summer of 1950, accord. 
ing to William J. Davidson, administrative engi- 
neer of the Technical Center. 


Later this summer excavation for the Research 
Laboratories Group of buildings will begin. The 
Technical Center will include the research, en- 
gineering staff, process and styling operations of 
General Motors. Project architects are Saarinen- 
Saarinen and Associates, Bloomfield Hills, Mich., 
and the architect-engineers are Smith, Hinchman 
& Grylls, Inc., Detroit. The construction contract 
was awarded to Bryant & Detwiler Company, 


Detroit, Michigan. 


Financing Diesel Locomotive 
Purchases 

JPIESEL locomotives delivered during 1948 and 
the first part of 1949, were among the equipment 
listed by the Louisiana and Arkansas Railroad 
in applying to the Interstate Commerce Commis 
sion to assume liability for equipment trust cer 
tificates to refinance balances due under condi 
tional sales contracts. These locomotives are as 
follows: 


10, Electro-Motive Switchers, 1000-hp each 


. Electro- Motive Freight Locomotives, each 
comprised of four 1500-hp units. 
1, Electro-Motive Passenger Locomotive compris- 


ing two 1500-hp units. 


2. Fairbank-Morse All-purpose Locomotives of 
1500-hp each. 


. Electro-Motive Passenger Locomotive of 1500- 


horsepc 


Diesel Marine Panel October 20 

FOR the past two years the Diesel Engine Manu 
facturers Association has cooperated with the 
American Merchant Marine Conlerence pre 
senting a Diesel Panel at their annual meeting, 
and has agreed to stage one this year on the morn 
ing of Thursday, October 20. The meeting will 
be at the Waldorf-Astoria Hotel in New York. 
Iwo speakers have already agreed to take part in 
this program: Poul A. Christensen, of Burmeister 
& Wain, whose subject will be “What Is Being 
Done in Europe with Diesel Engines in Cargo 
Capt. F. C. L. Dettmann, of the U. S. 


Navy, whose subject will be “The Use of Diesel 


Vessels?” 


Engines by the Navy.” Other speakers will be 


announced later. 


Vice-President of Hallett Returns 
From Seuth America 

WER. William D. Brum- 
bach, Vice President in 
Charge of Sales of the 
Hallett Manufacturing 
has just 


Company, 
turned from an exten- 
sive three month busi- 
ness trip through Cen- 
tral and South America 
and the Caribbean area. 
Hallet dis- 
tributors and discussed 


He visited 


W. D. Brumbach 


future sales potentials. According to Mr. Brum- 


marketing problems and 


bach, the dollar situation is deteriorating in most 
of Latin America, except for certain Caribbean 
areas and Venezuela, who still have dollars avail- 
able for American goods. He stated that in his 
opinion, American manufacturers with strong dis- 
tributor organizations were going to survive the 
temporary lull in the export field due to dollar 
shortages, but he stresses that European competi- 
tion is greatly increasing and European manufac- 
turers are offering liberal credit, early deliveries 
and competitive prices. Further, he stated that 
sterling was readily available to pay tor British 


machinery. 


Mr. Brumbach further stated that a tactor otf 
prime importance to manufacturers doing bust- 
ness in Latin America, such as the Hallett Manu 
facturing Company, is to have strong distributors 
who effectively know how to sell and thoroughly 
ulderstand the importance of adequate parts and 
service shops. It is Mr. Brumbach’s opinion that 
Latin American buyers in general prefer Ameri- 
can diesel engines because of their advanced en- 
gineering, design, superior materials, and wide- 


spread availability of parts and service 


Standby Power Plants 

HE Kato Engineering Company of Mankato, 
Minnesota, offers standby power plants with 1, 2. 
and 4 cylinder air-cooled engines that are ideal 
for standby power because there is no radiator and 
cooling solutions so that they can be installed in 
freezing atmospheres. They are equipped with 
high tension magnetos permitting easy hand crank- 
ing which eliminates need for starting batteries 
and their care. However, all models are available 


with clectric cranking upon specification. 


The A.C. generators are large in proportion to 
rated horsepower to facilitate starting single phase 
A.C. motors which require as much as five times 
running current for starting. They are available 


with or without automatic voltage regulator. 


Engineering Societies Meetings Schedule 
S.A.E. National Meetings 


Hotel Schroeder 


The Biltmore Hotel 


Tractor Meeting 


Aeronautic Meeting and 
Aircraft Engineering Display 


Diesel Engine Meeting Chase Hotel 


Milwaukee, Wis Sept. 13-15 


A.S.M.E. National Meetings 


Fall Meeting Lawrence Hotel 


Annual Meeting Hotel Statler 


Los Angeles Oct. 5-8 

St. Louis, Mo. Nov. 1-2 

Erie, Pa. Sept. 28-30 
New York, N. Nov. 27-Dec. 2 
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Fairbanks-Morse Changes 


FFAIRBANKS, Morse & Co. announce that T. M. 
Robie, who has for the past several years been 
manager of the company’s Diesel Division with 
headquarters in Chicago, has now been appointed 
Director of Quality Control for the firm's Beloit 
Works in Beloit, Wisconsin. He has been suc 
ceeded by J. W. Wright who more recently was 
manager of the company’s Diesel Engine Sales De- 
partment at the Kansas City Branch. 


T. M. Robie J. W. Wright 


Both Mr. Robie and Mr. Wright are well known 
in the diesel engine field. Mr. Robie is a graduate 
in mechanical engineering from the University of 
Michigan. Following his service in World War I 
he joined Fairbanks, Morse & Co. in 1919 and has 
been with that company since that time in various 
capacities in manufacturing, service, and sales in 
Beloit. Wisconsin, Dallas, Texas, New York, New 
York, and Chicago, Hlinois. 


J. W. Wright is a graduate of the University of 
Kansas. After a brief period of employment in the 
Beloit Works of the company he became associated 
in sales for the company's Cleveland, Ohio, and 
Buffalo sales ofhces. Later he joined the Kansas 
City organization as a field engineer. From 1938 
to 1942 he was Diesel Department Manager for the 
Dalas Branch of the company. Voluntering in the 
Navy in 1942 he was released from active duty in 
February 1946 with the rank of Commander 
U.S.N.R. He became manager of the company’s 
Diese! Engine Department, Kansas City Branch, 
in March 1946 which position he held up to April 
Ist of this year. 


New Diesel-engined Busses 

THE new Beck Silverliner, powered with a 165 
hp Model HRB-600 Cummins Diesel, first of a 
group of six such 37-passenger inter-city buses 
placed in service by Queen City Coach Com- 
pany, Charlotte, N. C., was recently delivered. 


Operating more than 375 pieces of automotive 
equipment, Queen City Coach Company is one 
of the largest independent bus operators in the 
United States. Previously this company used only 
gasoline engines, and the operation of the Cum- 
mins Diesel-powered Silverliners is being watched 
with interest by the bus industry. 
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rebuilt as sound as new according to factory 
specifications . . . af a major saving to you 


The Guth Fusion Process is a scientific system of fully restoring broken castings of iron 
or aluminum to as good as new. Developed in 32 years of experience, it cannot be 
compared with common ‘‘Fix-It'’ repairs. We serve some of America's largest firms. 
Every job is guaranteed to give you absolute satisfaction. 


Use our Immediote Shipment Exchange Service on oll UTH COMPANY 


popular mokes of Diesel heads to get your equipment — KANSAS 


beck to work quickly. Ship us your cracked head for 
d t. Write now for your free 


e gv 
copy of ovr catalog. 


: Has Paid For Itself 
Many Times...” 


€s 
TING Says one user 


@ Assures delivery 
— 


@ Variable speed drive — 
equipped with tachometer 
and stroke counter — dupli- 
cates actual engine conditions 
and makes possible proper 
governor settings at idle as 
well as full load. 

@ Necessary gauges provided 
to check transfer pump pres- 
ee well as vacuum and 

pressure in case of 
Cummins pumps. 

@ Self contained—including fuel 
reservoir, su and 

pply pump 


@ Extra heavy steel table as- 


Model AP 947 Diesel Fuel Injection Pump Test sures permanent alignment 
Stands. Several other models are available in various for pump drives. 
price ranges to suit individual needs. Send for illustrated catalog 
Automotive Products, inc. DISTRIBUTORS AND DEALERS 
1700 S. E. GRAND AVENUE, Some choice territories are now 
PORTLAND, OREGON. open. Write for franchise terms. 


| 
tg 
WZ é 
0 
5 before and after rebuilding by the Guth @ 
~ 3 Fusion Process. is no limit to the, ae : 
SERVING THE NATION FROM ITS CENTER... 
“Our AP Test Stand ape 
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| 
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25 KVA, 1200 RPM, 
ai A. C. Generator 
Direct Connected Exciter. 


A.C. and D.C. 


Columbia, with its years of experi- 

ence, brings to you a wide line of : 
performance proved, sturdily built, “$ 
A.C. and D.C. Generators. A.C. Gen- ’ 

“tye erators: 6% to 375 KVA. D.C. Gen- ¥ 
~ erators and Exciters: 2 to 200 KW. 


Available in Single or Two Bearing 
Construction. Write today for in- 
formation. Our engineers will be 
glad to review your requirements. 
Prompt delivery. 


COLUMBIA ELECTRIC MFG. CO. 
E 4519 Hamilton Ave, Cleveland 14, Ohio 


Hs FREE MANUAL SHOWS 


Ea 7 Ways to Speed up | 
Diesel Cleaning | 


1. De-scaling Diesel cooling systems 


. Cleaning lube oil and jacket 
teas water coolers 


~ 


w 


: Degreasing parts before 
: repair and overhaul 


. Reconditioning Diesel 
air-intake filters 


5. Cleaning intercooler of 
air compressors 


o 


. Keeping painted equipment 
clean, shining 


7. Cleaning Diesel crankcases 


Cees FREE Manual describes these and 64 
other maintenance-cleaning jobs. Con- 
S tains many effort-saving tips for re- 
moving scale, rust, sludge, oil, grease 
and similar deposits. They're all in 
: ies, the “Oakite 71 Digest.” Send for your 

FREE copy today. 


OAKITE PRODUCTS, INC. 
220 Thames Street, NEW YORK 6, N.Y. 


car Technical Service Representatives Located in 
‘> Principal Cites of United States and Canada 


Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 


Unique New Ship Design 

ARETIRED speedboat king Gar Wood reveals 
that he has designed and built a high-speed ship 
which he believes is the prototype of the express 
passenger liner of the future. The craft which he 
has named “Venturi,” is unique in the fact of 
having twin hulls. Wood says that tests have 
proved the vessel extremely stable and fast, the 
twin hulls, unlike conventional hulls which climb 


up and over the waves, slice through the seas. 


Gar Wood claims that tests on the 188 foot by 
10 foot vessel, indicate that a 16000-ton ship 
of the same design would be able to carry 4000 


passengers at the high speed of 38 knots. 


Powered by four 1200-hp G.M. pancake diesels, 


two in the port engine room and two in the star- 
board, the “Venturi” has a cruising range of 
3000 miles. Illustrations show the stern view 
of the vessel and the port engine room looking 


forward. 


New, Air-Cooled 5kw 
Diesel Electric Plant 
A RADICALLY new, 5000-watt AC diesel electric 
plant is announced by D. W. Onan & Sons, Inc. 
The model 5DRP is said to combine unusually 
smooth operation and compact design and to pro- 


duce surprisingly low-cost electric power. 


The reason for its smooth, vibration-free opera 
tion is in its prime mover—a new Onan designed, 
opposed two cylinder air-cooled diesel engine. 
The result of long research and intensive study 
by Onan engineers on a two-cylinder opposed type 
diesel engine, this unit runs so smoothly that it 
requires no bolting down, no special base. In- 
tegral shock mountings make it possible to op- 
erate this unit right on the floor. The plants’ 
dimensions emphasizes its compact design: Length 
383, in., Width—3014  in., 
\daptable to portable applications, it is available 


Height—2614 in. 


in 60 or 50 evele and in all standard voltages. 


It provides economical electric power for resorts, 
hunting lodges, construction projects, oil barges, 
farms, country estates and many other applica- 
tions where low-cost primary electric power is 


essential. 


Longer engine life is obtained by the extra-large 
bearing surfaces and forced pressure lubrication; 
greater economy and convenience assured by com 
pression starting and running on diesel or domestic 
fuel oils. Air-cooling and an over sized (6 quart) 
oil sump keeps servicing requirements at a mini- 
mum. ‘Two large oil bath cleaners and a primary 
and a secondary fuel filter are standard equip 
ment. Two intake air manifolds have built-in 


electric heaters operating from the starting bat- 


teTies. 


In cold weather these air heaters greatly 


reduce cranking time and limit the heavy drain 
on the batteries. The 5kw generator is directly 
and solidly connected to the engine crankshaft, 
assuring permanent alignment for the life of the 
unit. ‘The saturated field generator is completely 
self regulating without the use of any additional 
electrical controls and is warranted to produce 


its full rated capacity. 


All 5DRP models are electrically cranked from a 
start-stop switch control located on the plant. 
Remote-control stations can be installed within 


twenty feet of the unit 


40th Anniversary of Dayton 

Engineering Laboratories Company 
CHARLES F. KE! TERING, retired General 
Motors Research director, and the barn-loft gang 
that developed the relay-controlled ignition and 
first automotive electric self-starter was honored 
here July 22, the 40th anniversary of Dayton 


Engineering Laboratories Company. 


The original company, now established as four 
GM manufacturing divisions under the Delco 
trade name, was incorporated July 22, 1909, by 
A. Deeds, 
both National Cash Register Company employes 
Col. Deeds now is National Cash 


Mr. Kettering and co-founder Col. E. 


at that time. 
Register board chairman. 


They were joined by William A. Chryst, retired 
Delco Products chief engineer who shared their 
pioneering venture, and surviving shop helpers 
who at one time or another worked in the loft 
of Col. Deeds’ barn on Dayton’s Central Avenue. 
Also present were GM executives, and former 
Delco general managers—among them C. F. Wil- 
son, GM president, who headed Delco in 1927-28. 
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Whitcomb Locomotives 
for the Argentine 


THE Whitcomb Locomotive Company, Rochelle, 
Illinois, subsidiary of The Baldwin Locomotive 
Works, is now making delivery, at the rate of nine 
units per month, on an order for seventy-five 75- 
ton diesel-electric locomotives purchased by 5.1. 
A.M. di Tella of Buenos Aires for the Argentine 
State Railways. These locomotives, which are of 
the 066-0 type for meter gauge track, will be 
used in main line passenger and freight service 


on the Argentine roads, 


, 
75-ton Whitcomb locomotive being loaded at New York 
for Buenos Aires. 


The locomotives were specially engineered and 
built to suit the operating requirements of the 
railway and, at the same time, to provide maxi- 
mum speed, safety, power and economy. The 
0-6-6-0 truck design reduces the axle load by dis 
tributing the weight evenly over the 6 axles. 


The units are equipped with a Superior 900 
horsepower diesel engine, Westinghouse electrical 
equipment, and Westinghouse straight and auto 
matic air brakes. Maximum permissible speed is 
57 m.p.h., maximum tractive effort without sand 
(25°, adhesion) 35,000 Ibs.. maximum tractive 
effort with sand (30°, adhesion) 42,000 Ibs. Loco 
motives are designed to operate over a curve hay 
ing a radius of not less than 250 ft. Thev are 
designed for multiple operation up to 4 units 
The locomotive has an overall length of 48’ 41.”, 


overall height of 12’ 71,”, overall width of 10° 2”. 


The locomotives are shipped, fully erected on 
special flat cars with 250,000 capacity, to New 
York, then shipped by water to Buenos Aires 
Argentina. 


Mack Names Director of 

Purchases 

J. ©. VANNEST has been named Director of 
Purchases for the Mack Truck Company with over- 
all responsibility for all purchasing for all of the 
company's plants, it is announced by A. N. Mor 
ton, Vie president 


Mr. VanNest joined Mack in 1928 as clerk in the 
Purchasing Department in its Plainfield (N. J.) 
plant, and became successively buyer of finished 
materials, assistant to J. W. Rogers, Plainfield 
purchasing agent, and assistant to O. L_ Lear, 
purchasing agent at Mack's Allentown plant. 
He will make lus headquarters in the company’s 
Allentown othces 
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tration shows idea! Diese! engine performance 
gnition was about 8 degrees after top dead center 
Peak pressure occurred |3 degrees after top 
eo0 center, thus angular position of crank is 


e favorable for efficient'y converting pressure 


+ into mechenice ne arkers 


ere degree indication arger markers ere 


PREVENT OFF-FIRING DAMAGE 


maintain a perfect pressure-time curve with the 


SYNCRO-MARKER PRESSUREGRAPH 


Instantly Shows whether you're firing on top dead center. Off-firing means broken 
piston rings, crankshafts, other damage. The Pressuregraph gives you a full detailed 
picture of the firing, of pressure variations, both regular and instantaneous. It meas- 
ures pressure rise with time, accurately and precisely, from vacuum to 14,000 PSI. 


The Pressuregraph provides oscillograph pictures which show relation of pressures 
to engine shaft rotation (top dead center), relation of pressures to time (milli- 
seconds) or indications in degrees of rotation. Also applicable to gas, steam or 
pressure line measurement of static, dynamic or instantaneous pressures. Installation 
requires only threaded hole in region where pressure is to be checked. 


TODAY .. . Write For Methods For Measurement Of 


ELECTRO 


549 W. RANDOLPH ST. CHICAGO », ILL. U.S. A. 


PHONE—STate 2-7443 
PIONEER MANUFACTURERS OF ELECTRONIC EQUIPMENT 


DIESEL CYLINDER HEAD STUDS 


Here’s where high uniform quality is vital. Each stud 
must conform to exacting specifications of material, heat 
treatment, and threading. JES2EE is geared for this kind 
of bolting service. Most of the leading diesel builders rely 
on E2x2exE for precision alloy studs and bolts. Send your 
specifications to J6gaxe. where special bolting is everyday 
production. Write for copy of our new and revised Data Book. 


REPRESENTATION IN PRINCIPAL CITIES 
Ra. 


STUDS + BOLTS + NUTS ~\ ~\ ALLOYS + STAINLESS + CARBON + BRONZE 
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REVISED ANNUALLY. 


This comprehensive book is brought up-to-date every 
year. Carefully revised and checked by the manu- 
facturers themselves. its complete and profusely 
illustrated data include numerous changes. new 
types and models and re-designs with up-to-the- 
minute information on diesel and dual-fue] engines 
monufactured in this country. 


Design and C li Engi keep Diesel _En- 
gine Catalog at hand for easy ref thr 
the year. 


Product Engineers find its accurate, easy-to-find 
data of great value. 


Engine operators use its wealth of factual informa- 
tion as an invaluable aid to good maintenance and 
service. 


Technical Instructors and Students consult it as 
an unsurpassed reference book. 


‘ 

PER 
COPY 


The following are manufacturers 
whose engines are fully described 
with tabulated specifications: 


American Locomotive Company 
Atlas Imperial Diesel Engine Co. 
Baldwin Locomotive Works 
Buckeye Machine Co. 
The Buda Engine Co. 
Burmeister & Wain 
Caterpillar Tractor Co. 
Chicago Pneumatic Tool Co. 
Clark Brothers Co., Inc. 
Consolidated Diesel-Electric Corp. 
Continental Motors Corp. 
Cooper Bessemer Corp. 
Crofton Diesel Engine Co., Inc. 
Cummins Engine Co.., Inc. 
Enterprise Engine & Foundry Co. 
Fairbanks, Morse & Co. 
Flagship Engine Co. 
Fulton Iron Works Co., Inc. 
General Motors Corp. 
Cleveland Diesel Eng Div. 
Detroit Diesel Engine Div. 
Electro-Motive Div. 
Gray Marine Motor Co. 
Hallett Manufacturing Co. 
Harnischfeger Corp., 
P & H Diesel 
Hercules Motors Corp. 
Hill Diesel Engine Co., 

\ Div. of Drake America Corp. 
Ingersoll-Rand Co. 
International Harvester Co. 
Kermath Manufacturing Co. 
The Lathrop Engine Co. 
Lima Hamilton Corp. 
Lister-Blackstone, Inc. 

Mack Manufacturing Corp. 
Mechanical Equipment Co. 
Murphy Diesel Co. 
National Supply Co. 


Nordberg Manufacturing Co. 
Palmer Brothers Engines, Inc. 
The Rathbun-Jones Engineering Co 
| John Reiner & Co., Inc. 
R. H. Sheppard Co. 
Stewart & Stevenson Services, Inc. 
a, ' Sun Shipbuilding & Drydock Co. 
sely The Union Diesel Engine Co. : 
_ United States Motors Corp. H 
‘ines Venn Severin Machine Co. : 
Washington Iron Works : 
Bo Waukesha Motor Co. ‘ 
White-Roth Machine Co. ' 
find Witte Engine Works : 
Wolverine Motor Works, Inc. H 
_ Worthington Pump & Machinery : 
Corporation 
: 
' 
' 


ENTIRELY REVISED 
AND REWRITTEN! 


A MUST for design and operating ENGINEERS! 
INDISPENSABLE for BUYERS! 
INVALUABLE to INSTRUCTORS & STUDENTS! 


IN NO OTHER BOOK can be found such complete and detailed information on diesel engines 
and accessories. Rewritten in its entirety while being brought up-to-date, great attention has been 
given to make Diesel Engine Catalog an easy-toread book. Its unique chart showing Diesel 
Horsepower Ranges by manufacturer and its comprehensive classification and indexing, all 
contribute to making any item easy-to-find. 


FIVE BOOKS IN ONE HAVING FIVE INTEGRAL SECTIONS, this catalog is indispensable whether 
for technical reference or selective buying: 


(a) An engine section fully illustrated with complete descriptions and specifications. 

(b) An accessory section describing engine and plant accessories. 

(c) A transmission section—a new feature in this volume. 

(d) A classified buyers’ quide—‘Market Place”, covering Diesels. accessories. transmissions and 
other allied products. 

(e) A large advertising section. Manufacturers’ advertisements carry a wealth of information 
for design and purchasing engineers. 


DIESEL HORSEPOWER RANGE CHART: This catalog includes a new and 
startling chart showing horsepower ranges of diesel engines classified by 
manufacturer. By giving at a glance the range of horsepower ratings of the 
engines offered by each firm, it is a new and valuable aid to all connected 
with the Diesel Industry. 


DON'T HAVE OBSOLETE INFORMATION IN YOUR TECHNICAL OR PUR- 
CHASING LIBRARY! 


MAKE SURE THE INFORMATION AT HAND IS ACCURATE AND UP-TO-DATE! 
EVERY EDITION A SELL-OUT! 


ENGINE CATALOG 2 West 45th St., New York 19, N. Y. 


Enter my order today for a copy of the 1949 Diesel Engine Catalog. Volume Fourteen. Edited by 
Rex W. Wadman, for which I enclose $10.00, also payable at £2 10s. 0d. to E. H. Doddrell. 
342 St. Paul's Corner. Ludgate Hill. London E.C.4. 


ORDER YOUR COPY NOW! 
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STEADY VOLTAGE 
When and Where You Need It! 


@wWith EM Packaged Generators, you can generate 
the same kind of steady, dependable voltage you expect 
from a big-city power line . . . quality voltage that keeps 
lights bright and machines and appliances working 
smoothly, evenly. 

Combining meters, exciter, generator and voltage 
regulator in a compact unit, Packaged Generators are 
an original E-M development. Ratings range from 3.75 
to 187 kva. 

Our publication Synchronizer 27 is packed with illus- 
trations of on-the-job applications of this E-M packaged 
power. Send for a free copy. 


ELECTRIC MFG. COMPANY 
lis 13, Mi 


speciatists in GENERATOR Encincenine 


U.E.l. graduates are en- 
ergetic, ambitious Diesel- 
thinking men. 


Our thorough practical training 
in operating, maintaining and 
repairing of Diesel equipment 
gives these graduates sound 
fundamentals . . . couple this 
to their faith in Diesel's future, 
and you have the kind of men 


you want to grow with you. 


Such men are available for any 
part of U. S. and Canada. Just 
let us know your needs. 


UTILITIES 


ENGINEERING INSTIT 
Diese! Division 

2523 Sheffield Avenue 

Chicago /4, Ili. 
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New Booklet on Babbitt 

MAGNOLIA METAL COMPANY, Elizabeth 4, 
N. J., has just released a leaflet describing its new 
D-Z-L. heavy duty, genuine babbitt for sleeve bear- 
ings subject to combined weight, heat and shock. 
D-Z-L, is recommended particularly for connecting 
rods and main bearings for diesel engines, large 
compressors and for Pitman or eccentric bearings 
of trap rock crushers, 


The company has also published a new price list 
covering Magnolia die-cast Bronze bearings for 
replacement service on Nos. 3A, 9 and 11 Banbury 


Mixers. 


Vice President 
For Expert 
THE appointment 
of B. T. Eagerton to 
the position of Vice- 
president in charge 
of the Export Di- 
vision of Nordberg 
Manufacturing Co., 
Milwaukee 7, Wis., 
is announced by R. 
E. Friend, president. 


After several vears of 
varied experience, in- 
cluding operation of B. T. Eagerton 

his own automotive 

equipment distributing agency in the Southeast 


and as Cleveland branch manager of Standard Gas 


The largest Crankshaft Grinding Machine in 
the world used in an independent repair shop 


Four machines giving range from the smallest up 
to crankshafts with stroke of 15” and 200” O.A.L. 
Complete grinding service for locomotive, station- 
ary, marine, automotive and compressor crankshafts. 


@ MAGNAFLUX SERVICE e 
Prompt Service .. . Accurate Work 


Established 1924 25 years experience 


grinding crankshafts! 


NATIONAL WELDING 
& GRINDING CO. 


2929 CANTON ST. DALLAS 1, TEXAS 
THE MOST COMPLETE REBUILDING SHOP 
IN THE SOUTHWEST 


Engine Co., Eagerton joined the Cleveland Trac- 
tor Company in 1928. He was export sales man- 
ager of that company and when it was merged 
with the Oliver Corporation he became assistant 
manager of the export division of Oliver. Mr. 
Eagerton has been export manager of Nordberg 
since leaving the Oliver Corporation in 1946. 


He is a native of South Carolina and studied com- 
merce at Georgia Tech. During World War I, 
Eagerton served as an officer in the U. S. Navy. 
He is a director of the Milwaukee Export Man- 
agers Club and a member of the Milwaukee Sales 


Managers Association. 


Nordberg’s new vice-president has travelled exten- 
sively and has a wide acquaintance in export 


markets. 


New General Motors 

Industrial Distributor 

L, 3. Smith, Incorporated, Syracuse, New York 
has been appointed industrial distributor for 
General Motors Series 71 Diesel engines in cen- 
tral and northern New York state. Southern 
and western boundaries of the new territory 
assignment are formed by and include the coun- 
ties of Cayuga, Cortland, Broome, Delaware, 


Greene and Columbia 


In addition to complete industrial sales facil- 
ities, L. B. Smith, Inc. are prepared to handle 
all G.M. Diesel service and parts work in a 
well equipped shop staffed by factory trained 


personnel. 


Mechanized Cleaning 
Saves Diesel Shop 
$45 per Engine! 


The Western Machinery & Equip- 
ment Co., St. Louis, is saving $45 
per engine cleaning series 71 GMC 
diesel engines in a +5 Magnus Aja- 
Dip Cleaning Machine. Man-hours 
per engine have been reduced from 
31 to 16 hours. Shop production 
has increased /3%. 

You, too, can make important 
savings in time and money with the 
Magnus Aja-Dip method of Diesel 

“Parts Cleaning. Pays for itself in 
short time! 

Write for complete information, 


Today! 


Equipment Division 
MAGNUS CHEMICAL CO., INC. 
85 South Ave., Garwood, N. J. 


MAGNUS AJA-DIP 


DIESEL CLEANING 
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The ALCO PLAN fo 
DIESEL ECONOMY 


FLEXIBILITY AND LOW COST 
OFFERED BY 
ALCO STANDARDIZED ENGINE 


T= ALCO plan helps Diesel plants where flexi- 
bility, economy, dependability, and provision for 
future growth are important. In one size of stationary 
Diesel engine, ALCO offers unusual advantages where 
multiples of 540 to 1,300 horsepower can be used. 


tow COST... This basic design, also used in ALCO 
switch engines, is quantity-produced to make both 
first cost and the cost of replacement parts unusu- 
ally low. 


FLEXIBILITY ... You can fit fluctuating load curves more 
closely than with fewer engines of larger size, or of 
varied capacity. 


LESS WEAR... This more efficient use of engines means 
less wear per installed horsepower. The unused ca- 
pacity of operating engines at any time need not ex- 
ceed the capacity of one engine. There is no wear 
on the idle engines. Larger engines would necessitate 
greater wear per installed horsepower, with resulting 
higher costs. 


GREATER EFFICIENCY... \\ ith engines operating near 
rated load, fuel consumption is less and operating con- 
ditions are better. 


UNIFORM ENGINE WEAR... With several units of the 
same size, engines can be operated in rotation, allow- 
ing planned inspection and maintenance with mini- 
mum “down time” 


STAND-BY ECONOMY...When all units are the same 
size, stand-by capacity can be limited to one size of 
engine the same as all others. With a variety of engine 
sizes, stand-by capacity might easily have to equal the 
largest single unit. 


SIMPLIFIED MAINTENANCE... Uniform engine size 
means uniformity of replacement parts and of main- 
tenance procedures; smaller stocks of parts; mini- 
mum of special tools; shorter “down time.’ 


EASY GROWTH... As demand increases, gradual 
growth can take place by adding extra units of the 
same size. 

What your actual savings can be with this compact, 
efficient engine should be computed carefully. Call in 
an ALCO engineer to discuss the ALCO plan i“ rela- 
tion to your needs. 


AMERICAN LOCOMOTIVE COMPANY 
Department D6, 30 Church Street, New York 7, N-Y. 


ALCO 


STANDARDIZED | 
DIESEL ENGINES 
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New Director of Marketing 
for Burgess-Manning 


APPOINT-.- 
ment of Dudley W. 
Day as Director of 
Marketing of the 
Burgess - Manning 
Company has been 
announced by W. 
L. Manning, pres- 
ident of the com- 
pany which manu- 
factures silencers, 
inubbers, air-intake 
cleaners and acous- 
ti-booths. Mr. Day 
has been afhliated 

Dudley W. Day with the company 
for 17 years. Mr. Day is president of the National 
Noise Abatement Council which conducts a 


nationwide educational campaign on the subject 
of excessive noise and aids in the development 
of local noise abatement projects by city ad- 
ministrations, Chambers of Commerce and other 


groups. 


New Timing Analyzer 


Automotive Products’ New Timing Analyzer. 


CHECKING and adjusting injector timing on 
Cummins Diesel Engines is both simplified anda 
speeded up with the use of a precision maae 
new timing analyzer placed on the market re- 


cently. 


This instrument is designed for use in accuratety 
checking, timing and setting injector push rod 
travel on Cummins Diesel Engines. Uniform 
setting of all cylinders is assured. With this in- 
strument it is possible to check valve timing, 
broken or worn lower rocket shafts, as well as 
broken or worn lower rollers and pins. 


In addition, distorted lower rocker levers caused 
by a run-away engine, stuck valves, or excessive 
engine speed while descending grades may be lo- 
cated. In use, the Analyzer replaces the fuel in- 
jector and the engine is rotated by hand. The in- 
strument comes packed in a special carrying case 
with full instructions. The manufacturer is Au- 
tomotive Products, Inc., of Portland, Oregon. 


As advertised in TIME and NEWSWEEK 


GIVE "EM AIR! Diese! engines 
need plenty of air. They swal- 
low 20,000 times as much air 
as fuel, 


SCRUB TEAM CLEANS 
UP! Engine intake air 
is scrubbed clean with 
Air-Maze oil bath type 
air filters on the job. 
Engines last longer 
because dust and grit 
can’t get in to scratch 
their polished insides. 


zt RACKET BUSTERS! The rush of 


intake air into engines and com- 


can make terrifhe 


\ pressors 
\ racket, give employees the jitters. 
Smart management men prevent 


this by using Air-Maze silencers 


to reduce 


objectionable noise 


to 4 


WHETHER YOU build or use engines, com- 


pressors, air condi 


ing and ventilat- 


ing equipment, or any device using air 


er liquids —the chances are there is an 
Au-Maze engineered filter to serve you 
better. Representatives in all principal 
cities, or write Air-Maze Corporation, 


Cleveland 5 


The Filter Engineers 


AIR FULTERS 
SILENCERS 
SPARK ARRESTERS 


LIQUID FILTERS 
Ol SEPARATORS 
GREASE FULTERS 
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Aerofin Fin-Type 
Heat-Transfer 
Units do the job 
Better, Faster, 
Cheaper..... 


AERO FIN 


ORPORATION 


410 Sduth Geddes St. Syracuse 1, N. Y 


Practical... 


} THOROUGH TRAINING 

' to provide YOU with 

' COMPETENT MEN for 

1 your every requirement. 

1 Hemphili Home-Study Training else 

1 available for up-grading industry per- 

' sonnel, or for these preparing te enter 

Diese! —y~ whe are unable 
ottend ovr res school. 


Hemphill Diese! & Automotive Schools 
of West Coast University 
1601 South Westra Ave., tos Angeles 6, California 


2 


Give Through 
your Red Cross 


USE STICHT 
UNIVERSAL 
HAND 
TACHOMETERS 


CENTRIFUGAL TYPE 
5 RANGES IN 
ONE INSTRUMENT 


FOR DETAILS WRITE FOR BULLETIN NO. 750. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK 7, N.Y 


WEST COAST DIESEL NEWS 
By FRED M. BURT 


ARMY salvage tug 185’ Pacific Queen, converted 
to freezership for Pacific Queen Fisheries, Tacoma 
by Puget Sound Boat Building Co., for propul- 
sion has four 400-hp Hamilton diesels direct-con- 
nected to two 600-hp G. E. generators driving twin 
screws up to 350-rpm; auxiliaries three Hercules 
diesels driving small generators; seven refrigera- 
tion compressors driven by three G.M. 165-hp die- 


sels plus one electric drive. 


BRECENTLY completed by Tacoma Boat Build- 
ing Co., for Capt. E. O. Bertin, Cargueros Pana- 
menos S.A., Mexico, 105’ steel tuna clipper 
Yolande Bertin powered with a 550-hp Washing- 
ton diesel; his second clipper, 103’ wooden vessel 
under construction, will carry 465-hp Superior 
diesel; each having three G.M.671 diesels for 


auxiliaries. 


AN Allis-Chalmers HD-19 Tractor powered with 
a 671 G.M. diesel for use by Hess Bros. Long 
Beach contractors in Federal Forestry highway 
construction, was specially equipped by Shaw 
Sales & Service Co., Los Angeles, A-C distributors, 
with torque converter and two extra speeds to 
give,—low—1.75-mph.; 2nd—3-mph.; 3rd—4.5-mph.; 
4th—7-mph. 


A New model 10/2 twin cylinder, 10-hp Crofton 
diesel for operation of ice machines, bait and bilge 
pumps, and generator was installed by Dick Fran- 
cis, San Diego in his Kettenburg-38 Georgie Boy. 


TO be built by National Steel & Shipbuilding 
Corp., San Diego, five welded steel shrimp trawl- 
ers for the Pesquera de Topolobompo, S.A. com- 
mercial fishing firm on Pacific Coast of Mexico, 
will each be powered by 4-cyl. 85-hp @ 450-rpm 
Atlas Imperial diesels. 


BREPLACING a gasoline engine, contractors 
Burch and Bebek, Inglewood are re-powering 
their 36” wide ditchdigger with a “Caterpillar” 
D13000, 120-hp @ 900-rpm industrial diesel, also 


new Twin Disc reduction gear. 


BBUILT at Al Larson Boat Yard, Terminal Island 
for ‘Tony Zangaro and John Sima, San Pedro, 
55’ seiner Santa Teresa is powered with a 135-hp 
Atlas Imperial diesel Model 6EM253 with 2:1 
Snow-Nabstedt reduction gears. 


FOR the City of Whittier, Calif., a 290-hp Atlas 
natural gas engine for their water pumping plant, 
driving a Pacific pump, rated 2500-gpm @ 540- 
rpm, through Pacific reduction gear. 


POWERED with a 60-hp Pacific diesel, with 3:1 
Snow-Nabstedt reduction gears, Miss California, 
36’ round-bottom fantail for Jas. and Nick Gan- 
gitano, San Diego was designed by Pete Rask and 
built at his new yard on San Diego harbor. 


THE first of four seiners under construction at 
the Bellingham (Wash.) Shipyard, the 55’ St. Peter 
for Pete Xitco, to fish in Alaskan waters, is pow- 
ered with a 135-hp Murphy diesel, with 3:1 Twin 
Disc reduction gear. 
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95 Madison Ave. New York 16, N. Y. 
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A practical guide to 
efficient diesel engine 
operation... 


Just Published 


DIESEL ENGINES 


By J. W. Anderson 
Consulting Engineer, Diesel Engines; Formerly 
Manager of Engineering; Diesel Engine Division, 
American Locomotive Company. 


556 pages, 6 x 9, 456 illustrations, $7.00 


Here's a concise, dependable book covering all types of 
diesel engines . . . a handy reference that’s ready to 
help you solve, quickly and easily, many of your 
specialized problems. Its A-to-Z coverage of diesels 
shows you tested, practical methods of keeping engines 
running efficiently. Its hundreds of tips and short-cuts 
point out the steps to take to avoid installation, opera- 
tion, and maintenance troubles—and tell what to do 
about them if they come. 


: Diese, PROGRESS : 
s 2 West 45th Street, N. Y. 19, N. Y. 4 
: Please send me immediately a copy of Anderson's 5 
: DIESEL ENGINES. I have enclosed my check & 
=: (or money order) for $7.00, plus few cents : 
: postage charges. : 
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For Better Crankshafts, Consult 
NATIONAL FORGE 


err HENLEY Announces IMPORTANT NEWS 
TO DIESEL ENGINEERING INDUSTRY 
INSTRUCTORS AND STUDENTS 
Again in Stock 


“ELEMENTS OF DIESEL ENGINEERING” 


COMPLETELY REVISED AND REWRITTEN 
BY ORVILLE L. ADAMS 
368 Pages $5.00 Fully Illustrated 
FUNDAMENTALS are clearly presented in a logical, step- 


by- manner, with no confusi language. author, 
as a Raval Officer in charge of Bicss ls during the War, 
taught classes of Army and Navy personnel. teaching 


experience, added to his former work as a Diesel engineer, 
proved invaluable to Mr. Adams in in the preparation of this 
great new 
INSTRUCTORS in technical schools and colleges will os 
many texts fail. The PROBLEMS, ‘ta 
QUESTIONS” AND D ANSWERS after each chapter 
especially designed to help the class room teaching of this 
important field of engineering 
Also Available: DIESEL ENGINE TROUBLE CHART. Size 25”x38” 
VIEWS, it is intended fer shop or 
scnoel guide te maintenance and repair. $50 


THE W. HENLEY PUBLISHING oP 
4 254 WEST 54TH STREET, NEW YORK 19, N 


SEPTEMBER 1949 


FFROM Anderson-O'Brien Co., Los Angeles, a 
new generating set for lighting in drilling wild- 
cat well in middle of orange grove at Anaheim, 
Calif., by Santa Fe Drilling Co., using G.M. 471, 
103-hp diesel, driving 40-KW Electric Machinery 
generator. Also using three GM 671 twins, 900-hp 
for drilling, with four 671 G.M. diesels, 600-hp., 


on mud pump. 


[NS FALLED at National Iron Wks., San Diego, 
240-hp Supe- 
rior diesel for re-powering as propulsion engine. 


in 76’ tuna clipper Sea Lady, a new 


NEW 53’ seine boat under construction at Jacob- 
for Hockett 
Thompson, Port Madison, Wash., will be powered 
with a 185-hp Buda diesel. 


son boat yard, Shilsole Bay, Wash., 


THE 122 steel Sea Magic, latest of the tuna clip- 
pers from Avondale yards, New Orleans left in 
July to fish her way up the Pacific Coast to San 
Diego, under command of Manuel Fernandes, 
skipper, and owner with several associates; main 
power is a Model 567, 12-cyl. 900-hp. General 
Motors diesel; auxiliaries are Superiors, refrigera- 
tion by Worthington. 


JPPOWERED with a 150-hp Cummins diesel, with 
3:1 Twin Disc reduction gears, designed and built 
by August Nordlung, Terminal Island, 45’ troller 
Danbill, will be used by D. W. and W. F. Hoferer, 
Long Beach for their first year of commercial 
fishing during 1949 Albacore season. 


@UPPLIED by Thomas A. Short Co., San Fran- 
cisco, a new Caterpillar D318 diesel with 3:1 Twin 
Disc reduction gear for more power on 38’ com- 
bination boat Anna B. owner Frank Bramante, to 
replace old “Cat” D4600. 


THE new salmon purse seiner Dreamland, from 
Pacific Boatbuilding Co., Tacoma, for Paul Bar- 
tinis, Sr., Everett, Wash., has 160-hp. 4-cyl. Wash- 
ington diesel for power; to fish in Alaskan waters, 
Paul Martinis, Jr., skipper, Tony Mardecich, en- 
gineer. 


AS announced by Chas. G. Cox, Pacific Coast 
Manager for Nordberg Mfg. Co., the Al-Pac En- 
gine & Equipment Co., Seattle have been appoint- 
ed distributors for Nordberg gasoline marine en- 
gines in Western Washington, parts and services 
for Nordberg diesels; also selling Cummins marine 
diesels. 

SUPPLIED by the Buda Engine & Equipment Co. 
Seattle, a 100-hp Buda diesel to power 50’ troller 
Swan, built in Olaf Hansen's Boat Shop, Wrangell, 
Alaska, for O. R. Haynes; diesel oil and water 
tanks constructed of a special alloy by the Bue 
Hentze Machine Wks., Petersburg. 


Hemphill graduates have received 
broad, practical training in the 
operation, maintenance, and servic- 
ing of diesel engines. 
On your job they can save you 
money, and make you money. 
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Memphis 
311 South Main St. 
Memphis 3, Tenn. 


86 Years Devoted 
Exclusively te the Design 

and Application of 
oth Plain Mecha ical 
and Hydraulic Types of 
Governess 

ailable Whe: 

a SPECEHFY. 
PICK 
ENGINES 


PETROMETER 
ALL DEPTHS 


FOR ALL DISTANCES 
Pernemeten Conroration 
TAR wy 


4 
4 
| 
| 
| 
| 
| 
| 
| 
| | | 
els 
nes 
| 
87 
ae 


Highest Quality 
Gaskets & Oil Seals 


by FITZGERALD 


Gasket Craftsmen 
for 43 Years 


Gaskets of all types and materials to 
give reliable service under all Diesel 
operating conditions. 


For full information write— 
THE FITZGERALD MANUFACTURING 
COMPANY 


TORRINGTON, CONN. 


Breaches: Chicago, Illinois; Les Angeles, Calif. 
Conodian FITZGERALD, Limited, Toronto 


FITZGERALD 


ow GASKETS 


THE COMPLETE Lime THAT COMPLETELY 


Crofton 


INDUSTRIAL DIESEL 
IT'S 
$-M-O-0-T-H 


Small bore . . . hi-speed 
Heavy flywheel . . . light pistons 
Lightweight (455 Ibs.) engine 
10 HP at 1500 RPM 
Smoother operation 


W rite for illustrated folder 


Distributor Inquiries Invited 


Crofton 


DIESEL ENGINE COMPANY 
San Diego, California 
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The two 3200-hp Nordberg Duafuel en- 
gines, and their Elliott Fabri-Steel gen- 


erators are shown at the right. 


Below: One of two Elliott 225-hp, 360- 
rpm synchronous motors driving gas com- 
pressors. At the left is one of the two 
Elliott scavenging blowers, each rated 15,- 
000 cfm at 2.75 psig and driven by 250-hp, 
3600-rpm induction motors. 


An Elliott-Buchi turbocharger mounted on 
one of the Enterprise engines (1210 hp 
and 1475 hp), improving both scavenging 
and combustion. 


by 


This Denton, Texas station certainly is rep- 
resentative of forward-thinking economy, in 
its selection of sturdy, dependable Elliott 
“Fabri-Steel” generators as teammates of its 
two-cycle Nordberg engines as well as of its 


pair of four-cycle Enterprise engines. 


The Elliott generators alone are indica- 
tive of discriminating selection, in their all- 
welded steel stiffness and strength, and their 
many details of superior construction which 
in numbers of Diesel installations are proving 


sound aids to lower kw costs. 


ELLIOTT COMPANY o 


Generators, blowers, motors 
turbochargers .. . 


Other vital aids to economy in this plant 
are Elliott-Buchi turbochargers which step up 
the power of the two four-cycle Enterprise 
engines, and the Elliott scavenging blowers 
which serve the new two-cycle Nordbergs. 
Elliott Fabri-Steel motors drive these blow- 
ers, and the three-stage, high-pressure gas 


compressors. 


All in all, this Denton plant is one in 
which dependably low kw costs may be con- 
fidently expected. 


JEANNETTE, PA. * RIDGWAY, PA. + SPRINGFIELD, O. © NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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Recently completed. these fine towboats were built by Dravo Corporation 


for Argentine service. 


Each is powered by two supercharged. direct 


reversing. 500 bhp Cooper-Bessemer diesels. | 


Popular in workboat service. Type JS-6 and JS-8 super. 
charged Cooper-Bessemer diesels are rated 500 to 1100 


bhp depending upon speed. 


You started something... 
IN ARGENTINA! 


Yes. the efficient transportation methods used 
on our rivers here in the U. S. are being 
adopted by our friends way down in the Ar- 
gentine. About a year ago a Cooper-Bessemer 
powered towboat arrived there to inaugurate 
push towing. And now the two modern boats 
you see above. likewise Cooper-Bessemer pow- 
ered, are in Buenos Aires . . . are playing a 
major role in modernizing transportation on 
Argentina's big Parana River system. 


One thing is sure. With long-lived. efficient 
Cooper-Bessemers in their new boats, the Ar- 


gentine Ministry of Public Works is assured of 
diesel behavior at its finest. This has been 
demonstrated time and again by the excep- 
tional performance of Cooper-Bessemer pow- 
ered vessels here on our own waterways. 


Maybe you have a powering job coming up. 
Better check with Cooper-Bessemer, Find out 
about the new things being done by one of 
America’s oldest engine builders. 


The 
Cooper-Bessemer 


Corporation 


New York City Washington, D. C. Bradford, Pa. Parkersburg, W. Va. 


San Francisco, Calif. Houston, Dallas, Greggton, Pampa and Odessa, Texas { MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
Seattle, Wash. Tulsa, Okla. Shreveport, La. St. Louis, Mo. Los Angeles, Calif. 
Caracas, Venezuela Gloucester,Mass. Calmes Engineering Co., New Orleans, La. 
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